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I  INTRODUCTION 


I  INTRODUCTION 


This  report  covers  the  retrieval,  analyses,  and  presentation  of  data 
from  Air  Force  sonic  boom  damage  files.  These  files  were  the  only  known 
available  source  of  claims  information  on  alleged  sonic  boom  damage  to 
structures.  This  source  of  data  consists  of  the  actual  Air  Force  claims 
files.  It  is  probable  that  the  decisions  to  pay  or  not  pay  specific 
claims  represent  many  varied  standards  of  probability  and  of  necessity, 
largely  subjective  judgments  of  claims  personnel  with  varying  degrees  of 
training  and  experience.  In  the  absence  of  a  standard  for  validation  of 
the  input  data  no  hard  conclusions  may  be  drawn  as  to  the  degree  of  con¬ 
fidence  which  can  be  placed  in  the  inferences  drawn  from  the  data  analyses 
in  this  report. 

Stanford  Research  Institute  began  developing  a  comprehensive  data  re¬ 
trieval  and  reporting  system  early  in  1966,  after  a  preliminary  review  of 
filed  sonic  boom  damage  claims  and  discussions  with  Air  Force  personnel  at 
both  Headquarters  and  Air  Materiel  Area  Levels.  The  system  developed  sup¬ 
plements  the  data  output  format  used  by  the  Air  Force  in  its  Claims  Data 
Management  System.  Although  different  in  purpose,  both  systems  can  be  cor¬ 
related,  because  claim  fil '  numbers  are  common.  The  sonic  boom  claims  data 
bank,  located  at  the  Institute's  Menlo  Park  office,  is  the  repository  for 
all  the  information  retrieved  to  date.  The  data  are  in  the  form  of  key 
punch  cards  and  magnetic  tape,  either  of  which  can  be  used  with  electronic 
sorters  or  computers. 

Where  the  interim  report  presented  paid  claims  data  for  the  overflight 
programs  at  Oklahoma  City,  Chicago,  Pittsburgh,  and  Milwaukee,  this  report 
includes  data  on  (1)  paid  and  unpaid  claims  from  the  1965  St.  Louis  over¬ 
flight  program,  (2)  unpaid  claims  in  the  Pittsburgh  and  Milwaukee  boom 
areas  and  a  portion  of  the  Oklahoma  City  boom  area,  (3)  all  sonic  boom 
claims  received  by  the  Air  Force  during  FY66,  and  (4)  appealed  claims  from 
all  these  areas.  Information  from  files  resulting  from  the  June  1966  sonic 
boom  program  at  Edwards  Air  Force  Base  is  also  included,  insofar  as  com¬ 
parisons  could  be  made. 

An  additional  purpose  of  this  study  was  to  investigate  the  usefulness 
of  all  or  portions  of  the  retrieved  data  in  predicting  the  damage  claims 
that  might  be  due  to  future  sonic  boom  test  programs  and  eventually  to  the 
commercial  overland  use  of  the  SST  in  the  nation's  air  transport  system. 
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The  study  was  not  intended  to  determine  the  validity  of  the  damage 
cases  considered  by  judging  particular  damage  from  sonic  booms.  The  claims 
in  the  data  bank  have  already  been  judged  by  the  Air  Force — 6  percent  were 
paid  in  Oklahoma  City,  and  up  to  47  percent  were  paid  in  the  B-58  cities. 

Further,  claims-to-payment  ratios  as  such  may  not  be  appropriate  meas¬ 
ures  of  validity  in  any  event;  the  relationship  of  absolute  damage  to  an 
absolute  data  base  (existing  population  and  structure  profile,  urban-rural 
densities,  and  particular  claimant  characteristics)  may  be  more  appropriate. 
Current  work  on  the  relevance  of  various  parameters  may  shed  light  on  this 
matter. 

Table  1  gives  general  complaint  and  claims  information  reported  in 
Air  Force  records  and  reflects  the  additional  source  data  used  for  this 
report.  It  also  updates  similar  data  presented  previously. 

Figure  1  illustrates  the  theoretical  flow  of  data  from  origination  to 
its  segregation  into  isolated  data  bank  elements.  As  noted,  the  material 
here  is  not  addressed  to  (1)  the  physical  characteristics  of  sonic  boom 
phenomena,  which  are  covered  in  other  Institute  reports  by  the  definition 
study  team,  or  to  (2)  "complaints,"  whether  for  damage  or  other  reasons. 
(There  is  no  compilation  of  such  data  in  the  records  of  the  Air  Force.) 

Although  the  method  used  in  providing  information  storage  in  the  data 
bank  is  essentially  the  same  as  described  in  the  interim  report  as  appended 
here,  some  refinements  and  additions  have  been  made.  Appendix  A  indicates 
the  new  designators  and  descriptors  and  a  revised  claims  record  form.  The 
additions  were  instigated  primarily  to  accommodate  IY66  data  and  the  var¬ 
ious  payment  situations  arising  from  appealed  claims  and  for  more  complete 
descriptions  of  alleged  structural  and  other  miscellaneous  type  damage. 


GENERAL  CLAIMS  INFORMATION 
(Revised) 
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Figure  1 

DATA  FLOW  DIAGRAM 
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I I  SUMMARY 


Generally,  about  three-fourths  of  all  alleged  claims  for  damage  in¬ 
volved  single  family  structures.  Commercial  structures  accounted  for 
one-sixth  of  the  claims  with  multi  family  structures,  automobiles,  d  s- 
cellaneous  structures,  ana  people  and  animals  constituting  less  than 
10  percent.  The  structures  were  84  percent  owner  occupied,  90  percent 
in  fair-to-sound  condition,  90  percent  of  one  and  two  stories,  and  about 
50  percent  built  after  World  War  II.  Glass,  plaster,  and  "other"  types 
of  damage  were  almost  equally  claimed  in  single  family  residences;  how¬ 
ever,  glass  was  by  far  the  predominant  type  in  commercial  structures — 

78  percent.  The  average  paid  claim  alleged  damage  of  $93,  though  pay¬ 
ment  averaged  $72 . 

Of  all  claims,  the  proportions  of  single  family  paid  and  denied  claims 
were  about  the  same.  On  the  other  hand,  claims  for  commercial  and  multi* 
family  structures  were  more  likely  to  be  paid — two  to  three  times  more 
likely  for  commercial  establishments  and  25  to  50  percent  more  likely  for 

multifamily  structures.  Although  there  was  generally  little  difference 

\ 

between  paid  and  denied  claims  in  regard  to  type  of  occupancy,  age,  con¬ 
dition,  or  geographic  distribution  of  damaged  structures,  there  were 
considerable  differences  in  the  distribution  of  damage  types  between  paid 
and  denied  claims.  By  and  large,  the  percentage  of  glass  damage  paid 
was  three  times  greater  than  that  denied,  whereas  the  percent  of  miscel¬ 
laneous  damage  denied  was  five  times  greater  than  that  paid.  Plaster- 
type  damage  and  fallen  objects  varied  widely;  however,  considering  each 
of  the  areas  separately,  comparisons  favored  denial  for  plaster  and  pay¬ 
ment  for  fallen  objects. 


At  least  50  percent  of  the  paid  claims — as  much  as  92  percent  in 
Oklahoma  City — originated  from  within  the  corporate  limits  of  the  target 
city;  possible-to-probable  damage  also  occurred  in  suburban  fringes  and 
satellite  cities  and  in  semirural  areas.  In  all  cases,  at  least  92  per¬ 
cent  of  this  paid  damage  occurred  within  a  20  mile  corridor  along  the 
flight  track. 

Damage  involving  single  family  structures  constituted  68  percent  of 
the  paid  claims  (8  percent  were  multi  family  units  and  24  percent  commer¬ 
cial)  .  When  claims  are  compared  with  the  existing  data  base  of  all  living 
and  commercial  units,  commercial  establishments  are  found  affected  three 
to  four  times  as  severaly  as  single  family  structures,  whereas  multifamiiy 
units  show  only  about  30  percent  of  the  effect  on  single  family  units. 
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Eighty  percent  of  the  structures  involved  in  the  paid  claims  were 
owner  occupied.  Of  the  single  family  structures  damaged,  90  percent  were 
owner  occupied,  compared  with  75  percent  in  the  data  base  of  existing 
structures,  as  determined  from  the  U.S.  Census.  Owners  claimed  sonic  boom 
damage  at  a  rate  about  three  times  greater  than  lessees. 

Age  of  structures,  based  on  pre-  and  post -World  War  II  construction 
periods,  was  not  a  significant  factor  in  Oklahoma  City,  Pittsburgh,  and 
Milwaukee;  but  in  Chicago  and  St.  Louis,  damage  to  units  built  in  the  last 
25  years  occurred  at  a  rate  about  three  times  greater  than  units  older 
than  25  years  according  to  comparisons  between  claims  and  Census  data. 

Nearly  three-fourths  of  the  paid  incidents  were  for  glass  damage  in 
Chicago,  Pittsburgh,  and  FY66 ;  Milwaukee  and  St.  Louis  had  slightly  less 
than  50  percent  glass  damage,  although  glass  damage  was  still  the  greatest 
damage  type  ;  and  Oklahoma  City  was  the  only  area  where  plaster  damage 
exceeded  glass  damage.  Miscellaneous-type  damage  (structural  damage, 
damage  to  fixtures  and  ceramic  tile,  injuries  to  people  and  animals) 
constituted  only  5  to  9  percent  of  the  paid  incidents.  Claims  for  fallen 
objects  were  slightly  greater,  6  to  13  percent. 

In  the  plaster  damage  category,  75  percent  of  the  paid  claims  con¬ 
cerned  the  aggravation  of  preweakened  or  precracked  plaster  (the  trig¬ 
gering  effect  of  sonic  boom) .  Approximately  50  percent  of  the  plaster 
damage  was  evidenced  in  horizontal,  vertical,  and  random  cracking  extending 
generally  from  the  edge  or  center  of  the  plaster  member  ;  this  is  opposed 
to  25  percent  radiating  from  corners  or  extending  along  angle  joints  or 
seams  and  25  percent  of  the  fallen  plaster  type. 

Glass  incidents ,  which  accounted  for  approximately  60  percent  of  the 
damage  to  single  family  homes  and  90  percent  to  commercial  establishments, 
exhibited  a  trend  similar  to  plaster  in  that  there  was  a  predominant 
amount  of  horizontal,  vertical,  or  random  cracking  radiating  from  the 
edge  or  center.  Only  a  small  percentage  of  cracks  occurred  at  the  cor¬ 
ners,  either  across  the  corner  or  radiating  from  it.  On  the  average, 
when  glass  was  broken,  two  or  three  panes  were  damaged  simultaneously  in 
one  structure. 

For  buildings  one  to  four  stories  high,  the  percentage  of  first  floor 
damage  tended  to  decrease  with  building  height,  but  with  a  corresponding 
increase  in  the  percent  of  damage  on  each  higher  floor.  Although  the 
amount  of  damage  above  five  stories  was  too  small  to  be  significant,  pay¬ 
ments  were  made  for  damage  in  6,  7,  8,  9,  10,  13,  14,  15,  16,  17,  18,  and 
40  story  structures.  Other  than  two  occurrences  on  the  sixth  floor,  two 
on  the  12th,  and  one  on  the  39th,  almost  all  damage  occurred  on  the  ground 
! loor . 


10 


By  and  large,  paid  glass  damage  was  the  greatest  damage  in  the  B-58 
cities,  and  paid  plaster  damage  the  greatest  in  Oklahoma  City,  where 
99  percent  of  the  overflights  were  by  fighters.  In  FY66,  however,  a 
62  percent  sample  of  paid  incidents  indicated  that  fighter  aircraft  occa¬ 
sioned  a  slightly  greater  percentage  of  glass  damage  (76  percent)  than 
did  B-58  bombers  (68  percent). 

In  the  five  controlled  overflight  programs,  Chicago  and  Pittsburgh 
paid  87  cents  on  the  dollar  of  estimated  repair  cost,  whereas  Milwaukee 
and  St.  Louis  paid  55  cents.  Oklahoma  City  fell  in  between  with  70  cents, 
and  FY66  was  very  similar  with  72  cents.  The  weighted  average  of  all 
paid  amounts  was  $72  per  claim  in  the  five  cities.  On  the  other  hand, 

FY66  was  $103  per  paid  claim. 

Considering  all  areas,  one  claim  out  of  ten  was  appealed.  This  rate 
varied  from  about  one  appeal  for  every  fourteen  claims  in  the  B-58  cities 
to  an  average  of  one  out  of  every  six  and  a  half  claims  in  Oklahoma  City. 
Appeals  averaged  $500 ,  although  only  $75  per  appeal  was  paid  to  3  percent 
of  the  appellants.*  Total  amounts  paid  under  the  appeal  procedure 
amounted  to  less  than  1  percent  of  all  payments  in  the  B-58  cities  and 
6  percent  in  Oklahoma  City.  Of  the  appealed  cases,  90  percent  involved 
single  family  residences  and  90  percent  were  in  owner  occupied  structures. 
Where  cities  have  been  suburban  sprawl,  there  was  equal  chance  of  the  ap¬ 
pellant  living  in  either  the  central  cxty  or  a  suburb.  The  highest  inci¬ 
dence  of  appeals  involved  miscellaneous  damages  not  normally  considered 
susceptible  to  damage  by  sonic  boom — hot  water  heaters,  bathroom  fixtures, 
concrete  foundations,  and  TV  sets. 

There  were  0.7  cases  of  personal  injury  per  1,000  claims  in  the  five 
boom  areas  and  3.5  per  1,000  claims  on  nationwide  bases  in  FY66.  Overall, 
however,  only  16  percent  were  considered  valid,  less  than  0.02  percent 
of  all  claims. 

The  claims  incidence  for  startle  to  animals  is  almost  double  that 
for  people  in  the  boom  cities  (1.3  per  1,000  claims)  and  almost  four 
times  in  FY66  (13  per  1,000).  Of  these,  36  percent  were  paid  at  an 
average  of  $500. 

A  previous  study  of  animal  cases  in  FY62  through  FY66  reported  5.5 
cases  per  1,000  claims.  Of  the  claims,  36  percent  were  paid  at  an  aver¬ 
age  of  $775. 


*  Does  not  include  litigated  cases. 
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Glossary  of  Terms 

Figure  2  shows  abbreviations  used  for  the  numerous  references  made 
to  areas  where  sonic  booms  have  occurred.  The  following  list  of  defini¬ 
tions  is  provided  for  clarity  within  the  report  and  as  a  compendium  of 
the  "claims”  language  used  by  Special  Claims  Offices  and  Air  Force  staff 
judge  advocates,  the  Institutes'  Sonic  Boom  Definition  Study  Group,  and 
certain  other  researchers.  The  definitions  have  been  reviewed  by  the 
legal  director,  National  Sonic  Boom  Evaluation  Group. 

The  term  "incident"  evolved  from  more  than  one  type  of  damage  often 
being  included  in  one  filed  claim.  This  could  cause  misleading  results 
in  the  statistical  segregation  of  the  various  factors  considered;  conse¬ 
quently,  the  term  may  be  unique  to  this  report,  the  data  bank,  and  future 
projection  formulas. 

1.  Complaint — oral  or  written  report  of  any  kind  of  grievance,  as 
for  example,  damage,  noise,  vibration,  personal  or  animal  in¬ 
jury,  nuisance,  or  mental  disturbance. 

2.  Damage  Complaint — oral  or  written  report  of  alleged  physical 
damage  or  injury  to  structures,  people,  or  animals. 

3.  Valid  Damage  Complaint* — a  damage  complaint  where  investigation 
(or  other  evidence)  shows  one  or  more  incidents  of  alleged  dam¬ 
age  were  probably  due  to  sonic  boom. 

4.  Claim — formal  filing  of  a  damage  complaint  on  Standard  Form  95 
or  Air  Force  Form  1205.  After  adjudication,  the  claim  may  be 
paid,  paid  in  part,  denied,  reconsidered,  appealed,  litigated, 
or  a  combination  of  these. 


*  This  classification  would  be  generally  used  where,  for  research  pur¬ 
poses,  a  determination  of  sonic  boom  causation  is  necessary  prior  to 
formal  adjudication. 
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5.  Damage  Incident* — describes  only  one  class  of  damage  to  a  struc¬ 
ture — such  as  broken  glass,  plaster,  fallen  object,  or  miscel¬ 
laneous.  It  may  be  valid  or  invalid,  paid  or  denied,  and 
accordingly  should  always  be  explicitly  qualified. 

7.  Reconsideration — re-evaluation  of  a  claim  by  the  claims  authority 
that  originally  acted  on  the  claim.  If  additional  evidence  war¬ 
rants  reversal,  final  disposition  of  claim  is  made;  otherwise, 
appeal  procedure  is  followed. 

8.  Appeal — re-evaluation  by  Headquarters,  U.S.  Air  Force,  of  a 
claim  previously  finalized. 

9.  Glass  Incident. — includes  permanently  mounted  glass,  such  as  panes, 
panels,  windows,  doors,  and  mirrors,  damaged  in  place.  It  does 
not  include  glass  that  war  broken  by  falling  or  being  hit  by  a 
falling  object. 

10.  Plaster  Incident — includes  damage  to  plaster  walls,  ceilings, 
and  panels  of  latn  and  plaster  "wet"  wall  or  plasterboard  "dry" 
wall.  It  does  not  include  damage  to  acoustical  tile  or  other 
fiberboard  materials;  nor  does  it  include  damage  to  ceramic  or 
other  preformed  wall  finishes. 

11.  Fallen  Object  Incident — includes  any  object  or  material  that  is 
damaged  by  falling  from  either  an  unsecured  position  (such  as 
bric-a-brac)  or  secured  position  (such  as  a  light  fixture). 

12.  Miscellaneous  Incident — includes,  for  example,  damage  to  bathroom 
and  other  plumbing  fixtures,  TV  and  other  electronic  components, 
appliances,  light  fixtures  broken  in  place,  nail  popping,  ex¬ 
terior  finishes,  interior  finishes  (except  plaster),  and  personal 
and  animal  injury. 


♦  All  incidents  define  the  primary  damage  alleged  to  be  directly  caused 
by  sonic  boom(s);  secondary  damage  as  might  be  caused  by  reason  of  the 
primary  damage  is  not  considered.  (Example:  glass  table  top  broken 
by  falling  plaster.) 
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13.  Structural  Incident* — includes  damage  to  structural  elements, 
such  as  beams,  columns,  foundations,  concrete  or  masonry  walls 
and  floors  or  slabs;  and  chimneys,  silos,  and  cisterns. 

14.  Other  Incident — used  as  a  collective  classification  for  combin¬ 
ing  fallen  object  incidents,  miscellaneous  incidents,  and  struc¬ 
tural  incidents. 

15.  Controlled- -the  term  controlled  when  used  in  conjunction  with  con¬ 
trolled  supersonic  overflights,  controlled  supersonic  overflights 
and  controlled  overflight  program  refers  to  those  areas  in  which 
there  were  systematic  scheduled  flights.  These  areas  were  Okla¬ 
homa  City,  Chicago,  Pittsburgh,  Milwaukee,  and  St.  Louis.  The 
degree  of  control  in  Oklahoma  City  was  infinitely  greater  than 

it  was  in  the  other  cities. 


Description 

Figure  2  shows  the  five  sonic  boom  areas  where  programs  of  controlled 
overflights  were  conducted  during  1964-65.  Also  shown  is  the  location  of 
the  June  1966  overflights  at  Edwards  AFB.  Because  of  the  wide  geographic 
spread  of  sonic  boom  claims  in  1Y66,  only  the  Air  Force  bases  reporting 
claims  and  the  Air  Materiel  Area  bases  that  forwarded  claims  files  to  the 
data  bank  are  shown.  The  data  bank  contains  comparative  city -by -city 
claims  information  for  FY66,  although  the  information  is  not  so  analyzed 
in  this  report — primarily  because  the  data  base  on  the  ground  could  not 
be  isolated  under  the  conditions  where  the  flight  track,  speed,  and  ele¬ 
vation  of  the  aircraft  that  supposedly  caused  damage  were  unknown.  On  the 
other  hand,  certain  FY66  data  were  useful  in  comparing  the  types  and  costs 
of  damage  and  other  information  on  a  generally  nationwide  basis  with  in¬ 
formation  on  the  five  particular  city  areas. 

Of  the  some  11,600  claims  from  all  these  areas  adjudicated  before 
31  October  1966,  the  data  bank  includes  information  from  5,572  (see  Ta¬ 
ble  2).  Although  this  indicates  a  sample  of  approximately  50  percent,  it 
is  more  realistic  to  consider  sample  representation  on  an  area-by-area 
basis.  Specifically,  the  data  bank  contains  a  94  percent  or  more  sample 
of  all  claims  in  Pittsburgh,  Milwaukee,  St.  Louis,  and  FY66;  45  percent  of 
the  claims  in  Chicago  (which  represents  95  percent  of  the  paid  claims); 
and  13  percent  of  the  Oklahoma  City  claims.  In  the  case  of  OBA,  84  per¬ 
cent  of  the  paid  claims  are  included  in  the  sample. 


*  For  purposes  of  this  report,  structural  incidents  are  included  in  mis¬ 
cellaneous  incidents. 
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DATA  BANK  SUMMARY 


les  received  prior  to  December  1966 
August,  September  1965  overflights. 
.966  overflights. 
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Many  individual  files  contain  claims  for  two  or  more  damage  types 
occurring  to  (or  in)  the  same  structure,  possibly  even  at  the  same  time. 
These  alleged  damage  incidents  are  each  based  on  their  own  merits,  and 
if  payments  are  made,  they  are  related  to  a  particular  damage  type.  Ta¬ 
ble  2  shows  number  of  incidents  as  well  as  number  of  claims.  The  table 
indicates  that  there  are  generally  10  percent  more  incidents  for  the  five 
boom  area  cities  than  claims  and  5  percent  more  paid  incidents  than  paid 
claims. 

Future  prediction  studies  should  probably  be  based  on  incidents  with 
a  conversion  factor  being  used  to  estimate  claims  and  claim  handling  costs. 

Because  the  desired  information  was  not  always  available  from  all  the 
claims  files,  many  of  the  tables  in  this  report  are  necessarily  based  on  a 
sample  of  the  total  incidents  in  the  data  bank.  In  these  cases,  the  sam¬ 
ple  size  includes  all  incidents  for  which  the  information  in  the  table  was 
obtainable.  The  sample  size  in  each  table  is  indicated  in  parentheses, 
either  as  a  percentage  or  by  the  number  of  damage  incidents  on  which  the 
table  is  based. 
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IV  CLAIMS  IN  GENERAL 


IV  CLAIMS  IN  GENERAL 


Analysis  of  claims  in  general  before  reporting  more  detailed  data 
serves  in  two  important  ways:  (1)  by  using  total  claims  as  a  partial 
reflection  of  h^w  people  react  to  sonic  booms — which,  in  turn,  causes 
handling  costs  that  occur  regardless  of  the  validity  of  the  claims — 
and  (2)  by  allowing  a  reliability  correlation  between  the  paid  claim 
sample  used  for  subsequent  analysis  and  the  total  of  all  claims. 

Claim  files  were  compared  and  summarized  for  the  Pittsburgh,  Mil¬ 
waukee,  and  St.  Louis  boom  area?  and  for  FY66.  The  Oklahoma  City  and 
Chicago  boom  areas  were  not  included  in  the  comparison,  because  the  use 
of  only  paid  claims  would  not  give  an  accurate  overall  view  of  the  typi¬ 
cal  claim  types. 

Table  3  shows  that  most  damage  incidents  involve  single  family 
structures.  These  account  for  three-fourths  of  all  incidents.  Commer¬ 
cial  structures  accounted  for  one-sixth  of  the  claims,  with  multifamily, 
industrial,  and  other  categories  totaling  less  than  10  percent.  Although 
the  various  percentages  show  comparative  relationships,  claim  incidence 
should  be  related  to  the  existing  data  base  of  each  structure  type. 

(Refer  to  Chapter  VII,) 


Table  3 

CLAIMS  IN  GENERAL— USE  OF  STRUCTURES 


PBA 

MBA 

SBA 

FY66 

Total 

(Damage  Incidents) 

(1,125) 

(606) 

(489) 

(1,670) 

(3,890) 

Single  family 

77% 

87% 

80% 

70% 

76% 

Multifamily 

6 

4 

5 

3 

4 

Commercial 

13 

7 

10 

22 

16 

Industrial 

1 

— 

1 

1 

1 

Other* 

2 

2 

4 

4 

3 

*  Includes  damage  to  objects  other  than  buildings  (e.g., 
automobiles,  silos,  cisterns,  persons,  animals.) 
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Of  ai  structures,  84  percent  were  owner  occupied  and  16  percent 
occupied  by  lessees.  This  proportion  (see  Table  4)  was  reasonably  con¬ 
sistent  for  all  the  boom  areas  and,  in  the  case  of  claims  involving 
single  family  residences,  reflects  a  rate  that  claims  are  filed  by  own¬ 
ers  three  times  that  of  lessees  (considering  data  base  of  owners  and 
lessees  in  the  boom  corridors). 


Table  4 

CLAIMS  IN  GENERAL— TYPE  OF  OCCUPANCY, 
AGE,  AND  CONDITION  OF  STRUCTURES 


PBA 

MBA 

SBA 

FY66 

Total 

Occupancy 

Owner  occupancy 

83% 

86% 

89% 

83% 

84% 

Lessee  occupancy 

17 

14 

11 

17 

16 

(Sample  Size) 

(80%) 

(86%) 

(76%) 

(88%) 

(86%) 

Age 

Newer  than  25  years 

39% 

48% 

49% 

65% 

52% 

Older  than  25  years 

61 

52 

51 

35 

48 

(Sample  Size) 

(74%) 

(84%) 

(90%) 

(65%) 

(74%) 

Condition 

Dilapidated 

11% 

6% 

12% 

9% 

10% 

Fair 

39 

43 

36 

23 

33 

Sound 

50 

51 

52 

68 

57 

(Sample  Size) 

(79%) 

(86%) 

(85%) 

(71%) 

(77%) 

The  alleged  sonic  boom  damage  to  structures  was  divided  about  equall> 
between  houses  built  before  and  after  1940 — houses  more  or  less  than  25 
years  old.  The  percentage  of  houses  in  the  less  than  25  year  old  group 
is  slightly  lower  for  the  Pittsburgh  boom  area  and  somewhat  higher  for 
the  FY66  claims,  probably  reflecting  the  differing  proportions  of  houses 
of  this  age  group. 

The  condition  of  structures  claimed  to  be  damaged  by  sonic  booms  com¬ 
pares  reasonably  well  for  all  areas,  considering  variations  in  age  and 
human  interpretations  of  "condition."  Over  half  the  structures  were  con¬ 
sidered  in  sound  condition,  and  only  about  10  percent  were  considered  in 
a  dilapidated  state. 
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More  than  90  percent  of  the  structures  damaged  were  two  stories  or 
less  (see  Table  5),  reflecting  the  large  proportion  of  single  family  struc¬ 
tures.  The  variation  between  one  and  two  story  structures  suggests  the  in¬ 
appropriateness  of  trying  to  distinguish  between  them.  The  Pittsburgh 
area  had  a  significant  percentage  of  alleged  damages  to  three  story  struc¬ 
tures.  (Paid  claims  in  Chicago  indicated  approximately  14  percent  of  the 
damage  occurred  in  three  story  buildings.)  This  relatively  high  percentage 
of  damage  to  three  story  structures  in  these  areas  is  believed  to  be  due 
merely  to  there  being  a  higher  percentage  of  tall  buildings.  No  convenient 
way  has  been  found  to  determine  the  census  of  buildings  by  height;  however, 
the  predominant  floor  of  damage  in  multistory  structures  is  worth  noting. 
This  is  discussed  later. 


Table  5 

CLAIMS  IN  GENEFAL- -HEIGHTS  OF  STRUCTURES 


PEA 

MBA 

SBA 

FY66 

One  story 

28% 

41% 

74% 

71% 

Two  story 

53 

57 

22 

26 

Three  story 

18 

1 

4 

2 

Four  story 

<  1 

<  1 

— 

<  1 

Five  stories  or  more 

1 

<  1 

<  1 

<  1 

(Sample  size) 

(79%) 

(81%) 

(90%) 

(61%) 

Of  3,890  incidents,  no  essentially  predominant  damage  type  was  claimed. 
In  looking  at  individual  boom  areas  (Table  6) ,  glass  damage  is  seen  to  con¬ 
stitute  the  largest  percentage  in  the  Pittsburgh  boom  area  and  FY66.  (Air 
Force  Weekly  Reports  show  60  percent  glass  claimed  in  the  Chicago  boom 
area.)  However,  plaster  is  the  largest  damage  type  in  the  Milwaukee  and 
St.  Louis  boom  area.*  Air  Force  Special  Claims  Offices  reports  show  plas¬ 
ter  is  the  predominant  damage  type  in  the  Oklahoma  City  boom  area,  account¬ 
ing  for  65  percent  of  the  total  claimed  damage. 


*  It  is  noted  that  both  St.  Louis  and  Milwaukee  were  subjected  to  inten¬ 
sive  B-58  activity  in  1961  and  1962,  while  Chicago  and  Pittsburgh  were 
overflown  for  the  first  time  in  1965. 


Table  6 


CLAIMS  IN  GENERAL— DAMAGE  TYPES 


PAB 

MBA 

SBA 

FY66 

CB? 

OBA* 

Glass 

42% 

28% 

27% 

49% 

60% 

8% 

Plaster 

25 

42 

46 

21 

21 

65 

Fallen  objects 

7 

7 

5 

5 

}  ^ 

27 

Miscellaneous 

26 

23 

22 

25 

*  Data  from  USAF  Weekly  Reports  of  sonic  boom  claims, 
t  Data  from  USAF  Special  Claims  Offices  Report  for  week  ending 
30  September  1965. 


Also  of  note  is  the  unusually  low  percentage  of  glass  damage  claimed 
in  Oklahoma  City;  glass  accounted  for  only  8  percent  of  the  alleged  damage 
there.  Considering  that  Oklahoma  City  shared  essentially  the  same  ratio 
of  claims-to-complaints  (approximately  1  to  2)  as  the  MB-58  cities"  and 
believing  that  the  ratios  of  glass  surface  to  all  other  surfaces  are  about 
the  same,  this  relatively  low  claim  for  glass  damage  points  to  the  conclu¬ 
sion  that  glass  in  OBA  was  not  as  seriously  affected  as  in  the  other 
cities. 

Miscellaneous  damage  is  consistent  at  approximately  25  percent  for 
all  boom  areas.  Percentages  shown  in  Air  Force  reports  for  Oklahoma  City 
and  Chicago  are  believed  to  be  somewhat  higher  (and  therefore  more  con¬ 
sistent)  because  they  are  based  on  "claims"  instead  of  "incidents"  of  dam¬ 
age.  The  miscellaneous  category  includes  a  wide  variation  of  damage  types. 
Structural  damage,  such  as  foundation  cracks,  cracks  in  brick  and  concrete 
walls,  and  frame  misalignment,  account  for  about  half  the  incidents  in 
this  category.  Other  major  damage  in  the  miscellaneous  category  is  to 
television  sets  (15  percent),  bathroom  fixtures  (10  percent),  ceramic  tile 
(5  percent),  and  personal  or  animal  injury  (2  percent).* 

Considering  the  damage  types  for  single  family  and  commercial  struc¬ 
tures  separately  (Tables  7  and  8) ,  it  is  observed  that  for  single  family 


*  Percentages  obtained  from  a  10  percent  sample  of  the  miscellaneous  in¬ 
cidents. 
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Table  7 

CLAIMS  IN  GENERAL— SINGLE  FAMILY  STRUCTURE 
DAMAGE  E K  TYPES 


PBA 

MBA 

SBA 

FY66 

Total 

(Damage  Incidents) 

(860) 

(525) 

(392) 

(1,172) 

(2,949) 

Glass 

36% 

23% 

21% 

39% 

33% 

Plaster 

30 

46 

53 

28 

35 

Fallen  objects 

7 

7 

4 

5 

6 

Miscellaneous 

27 

23 

22 

28 

26 

Table  8 

CLAIMS  IN  GENERAL— COMMERCIAL  STRUCTURE 
DAMAGE  Ei  TYPES 


PBA 

MBA 

SBA 

FY66 

Total 

(Damage  Incidents) 

(160) 

(45) 

(50) 

(373) 

(628) 

Glass 

71% 

73% 

77% 

82% 

78% 

Plaster 

6 

9 

12 

3 

5 

Fallen  objects 

4 

5 

— 

3 

3 

Miscellaneous 

19 

13 

12 

12 

14 

structures,  glass,  plaster,  and  other  (miscellaneous  and  fallen  objects) 
comprise  almost  equal  percentages  of  the  total  damage.  For  the  larger 
glass-paned  commercial  structures,  however,  glass  is  the  predominant  dam- 
.ge  type,  comprising  over  70  percent  of  the  damage  in  all  areas.  This 
partly  explains  the  higher  percentage  of  total  glass  damage  in  the  Pitts¬ 
burgh  and  FY66  claims,  since  these  areas  also  have  the  highest  percentage 
of  alleged  damage  involving  commercial  structures. 

The  total  averages  shown  in  the  tables  are  for  illustrative  purposes 
only.  Care  must  be  taken  in  their  use,  since  such  averages  can  often  be 
misleading,  as  indicated  by  the  lar;e  deviations  in  the  individual  areas 
for  single  family  glass  and  plaster  damage. 
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V  COMPARISON  OF  PAID  AND  DENIED  CLAIMS 


V  COMPARISON  OF  PAID  AND  DENIED  CLAIMS 


Comparison  of  paid  and  denied  damage  incidents  for  the  Oklahoma  City, 
Pittsburgh,  Milwaukee,  and  St.  Louis  boom  areas  and  FY  66  provides  further 
insight  into  the  representativeness  of  certain  parameters  when  only  the 
paid  claims  portion  of  the  total  claims  history  is  used  in  making  predic¬ 
tions.  The  comparison  also  tests  the  [.remise  that  paid  claims  are  the 
most  representative  of  cases  reflecting  possible-to-probable  sonic  boom 
causation. 

The  Chicago  boom  area  was  not  included  in  this  comparison,  because 
the  data  bank  contained  only  paid  claims  for  that  area.  The  Oklahoma  City 
denials  studied  represent  a  10  percent  sample  of  the  total  denied  inci¬ 
dents  for  that  area. 

As  shown  in  Table  9,  both  the  paid  and  denied  damage  incidents  reflect 
high  percentages  involving  single  family  structures,  this  percentage  being 


Table  9 

PAID  AND  DENIED  CLAIMS —USE  OF  STRUCTURES 


OBA 

PBA 

MBA 

SBA 

FY66 

Paid 

Denied 

Paid 

Denied 

Paid 

Denied 

Paid 

Denied 

Paid 

Denied 

(Damage 

incidents) 

(278) 

(454)* 

(502) 

(623) 

(246) 

(360) 

(221) 

(268) 

(807) 

(863) 

Single  family 

82% 

91% 

73% 

80% 

85% 

88% 

71% 

83% 

63% 

76% 

Multi family 

3 

2 

7 

5 

5 

4 

7 

4 

2 

3 

Commercial 

15 

5 

20 

10 

10 

5 

17 

5 

30 

15 

Industrial 

- 

- 

- 

1 

- 

- 

- 

1 

1 

1 

Othert 

2 

4 

3 

2 

7 

2 

5 

♦  Approximately  10%  sample  of  the  total  denied  incidents  for  Oklahoma 
City  Boom  Area. 

t  Includes  damage  to  objects  other  than  buildings,  such  as  automobiles, 
silos,  cisterns,  people,  and  animals. 
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slightly  higher  for  the  denied  incidents.  The  2  to  3  times  greater  pay¬ 
ment  experience  of  incidents  claimed  by  commercial  owners  and  lessees  is, 
no  doubt,  due  to  the  predominance  of  glass  damage  in  commercial  struc¬ 
tures — glass  damage  being  the  t’-'  •;  most  easily  attributed  to  sonic  booms. 

Although  the  25  to  50  percent  greater  claims  paid  than  denied  in  in¬ 
cidents  involving  multifamily  structures  might  suggest  greater  validity 
of  claims  for  damage  to  apartment  houses,  greater  credibility  given  to 
lessee-claimants ,  to  the  higher  incidence  of  glass  damaged  in  multifamily 
structures,  the  relatively  small  percent  of  total  damage  indicated  for 
this  class  of  structure  diminishes  its  relevance  in  prediction  formulas. 
Similarly,  the  extremely  small  incidents  of  paid  claims  to  industrial  and 
"other"  types  (if  any)  would  be  of  little  concern.  The  denial  of  incidents 
involving  broken  glass  in  automobiles — damage  generally  considered  not  to 
be  caused  by  sonic  booms — accounts  for  most  of  the  "other”  category. 

The  type  of  occupancy  and  the  age  and  condition  of  the  structures 
appear  to  make  little  difference,  whether  a  claim  is  in  the  paid  or  denied 
category.  This  is  shown  by  Table  10,  with  approximately  the  same  percent¬ 
age  of  both  paid  and  denied  incidents  falling  in  the  "owner"  and  "newer 
than  25  years"  categories. 


Table  10 

PAID  AND  DENIED  CLAIMS— TYPE  OF  OCCUPANCY, 
AGE,  AND  CONDITION  OF  STRUCTURES 


OBA  PEA  MBA  SBA  FY66 


Paid  ] 

Denied 

Paid  Denied 

Paid  Denied 

Paid  ! 

Denied 

Paid  ] 

Denied 

Owner  occu¬ 
pied 

85% 

92% 

78% 

86% 

80% 

88% 

76% 

83% 

80% 

86% 

(Sample  size) 

(96%) 

(96%) 

(63%) 

(94%) 

(72%) 

(97%) 

(87%) 

(92%) 

(92%) 

(84%) 

Newer  than 

25  years 

61% 

56% 

35% 

40% 

47% 

50% 

49% 

48% 

61% 

68% 

(Sample  size) 

(95%) 

(97%) 

(52%) 

(92%) 

(81%) 

(90%) 

(87%) 

(94%) 

(58%) 

(72%) 

Dilapidated 

11% 

17% 

9% 

12% 

2% 

10% 

10% 

15% 

6% 

11% 

Fair 

57 

33 

57 

30 

67 

26 

32 

38 

17 

27 

Sound 

32 

45 

34 

58 

31 

64 

58 

47 

77 

62 

(Sample  size) 

(88%) 

(97%) 

(64%) 

(93%) 

(86%) 

(87%) 

(84%) 

(85%) 

(66%) 

(82%) 

34 
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Claims  involving  structures  in  fair  condition  appear  to  have  a  better 
chance  of  being  paid  than  those  involving  structures  in  sound  condition. 
This  might  cause  speculation  that  where  pre-existing  damage  or  some  dete¬ 
rioration  is  evident,  there  is  a  better  chance  for  payment  under  the  con¬ 
cept  of  triggering  effect.  Conversely,  the  sounder  the  structure,  the 
more  explicitly  the  damage  must  be  defined  in  terms  of  probability  before 
payment  is  justified.  However,  as  mentioned  before,  the  human  difficulty 
in  describing  "condition,"  both  at  the  investigator  and  data  retrieval 
levels,  leaves  such  statistics  and  conclusions  suspect. 

Distributions  of  damage  types  for  paid  and  denied  claims  differ  con¬ 
siderably.  Table  11  shows,  however,  that  although  the  distributions  of 
damage  types  differ  berween  areas,  the  relationship  between  paid  and  denied 
claims  follows  the  same  trend  in  each  area.  In  each  case,  the  percentage 
of  glass  damage  is  considerably  more  for  paid  incidents — 2.5  to  3.5  times 
the  corresponding  percentage  for  unpaid  incidents.  Fallen  objects,  al¬ 
though  accounting  for  only  a  small  percentage  of  the  total  damage  incidents 
generally  follow  the  same  trend.  On  the  other  hand,  the  percentage  of 
denied  plaster  damage  is  greater  than  paid  damage  by  varying  amounts  (0.25 
to  3  times)  and  the  percentage  for  denied  miscellaneous  damages  is  4  to  6 
times  that  for  paid  claims. 


Table  11 

PAID  AND  DENIED  CLAIMS— DAMAGE  TYPES 


OBA  PDA 


Damage  Type 

Paid 

Denied 

Paid 

Denied 

Glass 

38% 

11% 

71% 

19% 

Plaster 

45 

56 

12 

36 

Fallen 

objects 

11 

1 

10 

4 

Miscellaneous  6 

32 

7 

41 

MBA 

SBA 

FY66 

Paid 

Denied 

Paid 

Denied 

Paid 

Denied 

47% 

16% 

44% 

13% 

72% 

28% 

32 

49 

42 

49 

13 

29 

13 

3 

7 

3 

6 

4 

8 

32 

7 

35 

9 

39 

This  distribution  is  probably  to  be  expected.  Because  of  the  greater 
possibility  that  a  sonic  boom  may  break  glass  or  cause  objects  to  fall  (or 
at  least  these  are  more  singularly  overt  to  the  claimant  or  investigator) , 
it  appears  that  these  types  of  damage  claims  are  generally  paid.  (Break¬ 
age  of  automobile  windows,  generally  believed  not  to  be  due  to  sonic  booms, 
accounts  for  part  of  the  denied  glass  claims.) 
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Since  tests  have  shown  that  sonic  booms  will  not  ordinarily  cause 
new  cracks  in  sound  plaster  and  only  occasionally  aggravate  existing 
cracks,  it  is  reasonable  to  expect  a  larger  proportion  of  the  alleged 
plaster  damage  incidents  to  be  denied,  as  has  been  the  case.  Generally, 
payment  was  made  only  in  cases  where  sonic  booms  could  have  aggravated 
existing  cracks  or  caused  weakened  plaster  to  fall.  Many  of  the  unpaid 
claims  for  plaster  damage  were  found  to  be  due  to  structural  settlement, 
this  being  the  reason  for  denial. 

The  types  of  damage  that  fall  into  the  miscellaneous  category  differ 
between  paid  and  denied  claims.  Damage  to  acoustical  and  ceramic  tile, 
breakage  of  attached  lamps  and  light  fixtures,  and  injury  to  animals  and 
people  accounts  for  a  large  part  of  the  paid  miscellaneous  claims,  even 
though  these  types  of  damage  were  often  denied.  Miscellaneous  claims 
denied  were  largely  for  structural  damage  (foundations,  concrete  slabs, 
brick  walls,  cisterns,  and  chimneys),  damage  to  bathroom  fixtures,  or 
damage  to  appliances,  mainly  television  sets.  Tests  h~ve  shown  by  and 
large  that  the  nominal  overpressures  generally  produced  by  the  subject 
overflights  cannot  cause  these  types  of  damage.  (Exceptions  were  a  few 
low  level  flights  in  the  PY66  data  that  produced  overpressures  up  to 
50  pounds  per  square  foot  and  caused  considerable  damage  of  all  types.) 

Table  12  gives  information  on  FY66  claims  concerning  the  types  of 
damage  investigated  or  not  investigated,  those  investigated  being  by  Air 
Force  personnel,  engineers,  and  other  investigators,  and  the  statistical 
likelihood  of  payment  for  each  type  of  damage  by  each  type  of  investi¬ 
gator. 

Glass  was  the  largest  damage  type  inspected  by  Air  Force  and  "other" 
investigators.  The  largest  percentage  of  engineer-investigated  incidents 
were  investigations  for  plaster  and  miscellaneous  damage.  This  should 
probably  be  expected,  since  the  Air  Force  uses  engineers  more  often  for 
these  more  difficult  investigations. 

As  can  be  seen  from  the  table,  apparently  no  inspection  was  believed 
to  be  needed  for  359  incidents.  The  reasons  may  be  related  to  Air  Force 
policy  regarding  payment  of  sonic  boom  damage  claims.  A  large  number  of 
the  incidents  in  this  category  were  for  glass  window  damage  amounting  to 
less  than  $20.  If  these  incidents  were  adequately  supported  by  evidence 
of  cost  of  replacement  and  there  was  convincing  evidence  of  Air  Force 
causation,  these  claims  were  paid  without  requiring  an  investigation. 
Other  reasons  for  not  investigating  are  that  some  types  of  damage,  such 
as  certain  structural  damage  or  damage  to  automobile  class  and  television 
sets,  were  not  considered  possible  from  sonic  booms  and  would  result  in 
a  denial  of  the  claim,  even  if  a  field  investigation  were  made.  Excep¬ 
tions  to  this  would  be  such  special  cases  as  low  level,  high  overpressure 


36 


Table  12 

PAID  AND  DENIED  CLAIMS— DAMAGE  VERSUS  INVESTIGATOR  TYPES  (FY66) 


All 

3 

Incidents 

Fallen 

Miscel¬ 

Damage 

Reported 

Glass 

Plaster 

Objects 

laneous 

Types 

Percent  of  investigations 

made  by: 

i 

4 

k 

Air  Force 

1 

j 

personnel* 

(580) 

57% 

21% 

6% 

16% 

Engineer 

(486) 

26 

34 

2 

38 

4 

Other^ 

(  97) 

55 

21 

6 

18 

i 

No  investigation 

(359) 

71 

4 

5 

20 

Percent  paid,  where  investigation 

was  made  by: 

9 

i 

Air  Force 

personnel 

74% 

38% 

51% 

27% 

57% 

| 

j 

Engineer 

/•A 

w 

29 

36 

21 

34 

] 

Other 

55 

15 

67 

6 

38 

j 

\ 

No  investigation 

72 

31 

63 

7 

57 

* 


*  Does  not  include  Air  Force  engineers;  these  are  included  under  "Engi- 

IV 

neer. 

t  Non-engineer,  non-Air  Force  investigator. 

\ 

) 

4 

flights.  Also,  no  investigation  was  believed  necessary  if  no  Air  Force 
plane  capable  of  supersonic  speeds  was  in  the  area  at  the  time  damage  was 
claimed  to  occur.  Thus,  claims  for  which  no  investigation  was  made  are 
of  a  special  nature  t>nd  should  not  be  compared  with  claims  that  were  in¬ 
vestigated. 

Table  12  also  shows  that  all  types  of  damages  were  paid  more  often 
when  claims  were  investigated  by  Air  Force  personnel  (non-Engineer)  than 
when  they  were  investigated  by  engineers.  Although  the  incidents  investi¬ 
gated  by  other  investigators  usually  resulted  in  still  lower  payment  rates 
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for  each  damage  type,  the  sample  was  too  small  to  be  of  much  value.  A? so, 
because  no  information  was  available  concerning  the  experience  of  the  engi¬ 
neers  and  the  Air  Force  investigators  (who  in  some  instances  may  be  more 
qualified  than  some  of  the  engineers) ,  no  conclusions  could  be  drawn  at 
this  point  concerning  payment  policy  by  types  of  investigators. 

Because  it  was  necessary  to  ensure  that  the  claims  used  for  predic¬ 
tion  purposes  represented  the  corridor  of  alleged  damage  reasonably  accu¬ 
rately,  one  other  comparison  was  made  between  paid  and  denied  incidents. 
This  involved  the  geographic  distribution  of  paid  and  denied  incidents  for 
the  Pittsburgh,  Milwaukee,  and  St.  Louis  boom  areas. 

Table  13  indicates  that  the  geographic  distribution  under  the  flight 
track  in  each  of  these  three  boom  areas  remained  about  the  same  for  paid 
and  denied  incidents,  with  about  half  the  damage  occurring  within  corpo¬ 
rate  city  limits,  almost  two-thirds  in  the  greater  city  areas,  and  about 
90  percent  or  more  in  a  20  mile  corridor  along  the  flight  path.  Accord¬ 
ingly,  it  can  be  concluded  that  there  is  little,  if  any,  difference  in  the 
geographic  distribution  of  claims,  paid  or  denied. 


Table  13 

PAID  AND  DENIED  CLAIMS  “GEOGRAPHIC  DISTRIBUTION  OF  INCIDENTS 


PBA 


Paid 

Denied 

Corporate  city  only 

44% 

53% 

* 

Greater  city  area 

72 

64 

12  x  50  mile  zone^ 

77 

75 

20  x  50  mile  zone 

85 

83 

12  mile  corridor^ 

85 

84 

20  mile  corridor 

95 

95 

MBA  SBA 


Paid 

Denied 

Paid 

Denied 

49% 

50% 

47% 

47% 

70 

62 

63 

65 

70 

71 

86 

83 

78 

77 

91 

90 

81 

80 

95 

91 

92 

87 

96 

92 

*  Includes  corporate  city  plus  suburban  fringe  areas, 
t  See  map,  Figures  5  through  9,  for  graphical  delineation. 
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In  summary,  although  paid  and  denied  incidents  are  similar,  as  far 
as  tjpe  of  occupancy,  use,  age,  location,  and  condition  of  structures  in¬ 
volved,  they  differ  considerably  in  distribution  of  the  types  of  damage. 
Since  a  high  percentage  of  the  denied  claims  were  of  types  not  generally 
believed  attributable,  or  even  remotely  attributable,  to  sonic  booms,  it 
was  believed  that  the  impossible-to-improbable  nature  of  these  denied  in¬ 
cidents  should  preclude  their  use  with  the  paid  incidents  representing 
cases  that  reflect  possible-to-probable  sonic  boom  causation.  Thus,  only 
paid  incidents  are  considered  for  the  rest  of  the  report. 
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VI  PAID  CLAIMS 


VI 


PAID  CLAIMS 


As  paid  claims  are  considered  the  most  likely  representation  of 
damage  reflecting  possible-to-probable  sonic  boom  causation,  they  were 
used  for  a  more  detailed  study  in  which  all  the  data  reported  on  the 
Supplementary  Claims  Record  forms  (see  Appendix  A)  were  examined.  These 
data  were  summarized  and  evaluated  for  their  usefulness  in  predicting 
future  damage  from  the  sonic  boom.  Two  claim  groups  are  considered — 
one  covering  the  overflight  programs  (Oklahoma  City,  Chicago,  Pittsburgh, 
Milwaukee,  and  St.  Louis)  and  the  oth^r  covering  claims  received  by  the 
Air  Force  during  FY66.  The  first  involved  controlled  flights  over  spe¬ 
cific  areas;  the  second  involved  damage  claims  due  to  random  flights  over 
numerous  areas  of  the  country. 

The  aircraft  typos  used  were  primarily  Century  Series  fighters  in 
Oklahoma  City  (about  1  percent  B-58  bombers)  and  B-58  bombers  in  the  other 
four  boom  areas.  Fiscal  Year  1966  involved  various  types  of  planes;  how¬ 
ever,  information  on  the  type  of  aircraft  was  available  for  only  62  per¬ 
cent  of  the  incidents.  Of  these,  the  percentages  of  the  various  types 
were;  fighter  aircraft  (F-4,  F-5,  Century  Series),  61  percent;  B-58, 

33  percent,  B-70,  1  percent;  SR-71  and  YF-12,  4  percent;  and  T-38,  1  per¬ 
cent. 


The  Chicago,  Pittsburgh,  Milwaukee,  and  St.  Louis  overflights  span¬ 
ned  thre'i-month  periods,  while  the  Oklahoma  City  test  lasted  six  months. 
Although  filed  during  FY66,  the  claims  include  claims  for  damage  from 
January  1965  to  June  1966.  Figure  3  shows  the  time-distribution  of  these 
incidents.  Immediately  evident  are  the  high  peaks  during  this  period. 

The  four  highest  are  explained  in  part  by  the  following: 

1.  20-21  May  1965 — Plained  low  level  exercise  (Redship  2)  near  Dover, 
Tennessee.  There  were  at  least  three  low  level  high  intensity 
flights:  an  F-4C  at  300  feet  on  20  May  and  an  F-4C  and  F-104  at 
500  and  700  feet  on  21  May.  The  data  bank  includes  76  paid  inci¬ 
dents  resulting  from  this  exercise.  (Seven  were  denied.) 

2,  15  June  1965 — Flight  by  unknown  aircraft  near  Los  Angeles.  The 
data  bank  includes  24  paid  incidents  resulting  from  this  flight. 
(Five  were  denied. ) 
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Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sept  Oct  Nov  Dec  Jan  Feb  Mar  Apr  MayJun 


1965 


1966 


WEEK  ENDING 
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27  August  1965 — Flight  by  unknown  aircraft  near  Los  Angeles.  The 
data  bank  includes  18  paid  incidents  on  this  date.  (Nine  were 
denied. ) 

4.  9  June  1966 — An  F-4C  accidentally  flew  supersonically  at  1,000 

feet  over  Washington  Court  House,  Ohio,  a  town  of  some  12,000. 

The  flight,  due  to  possible  malfunction  of  the  plane's  machine ter, 
generated  pressure  estimated  at  20  to  25  pounds  per  square  foot. 
(Subsequent  tests  with  the  same  aircraft  indicated  that  a  possible 
overpressure  as  high  as  50  pounds  per  square  foot  could  have  oc¬ 
curred.  )  As  of  13  December  1966,  196  claims  have  been  filed,  with 
160  approved  and  15  pending  adjudication.  The  data  bank  includes 
31  of  these  paid  claims. 

The  curve  in  Figure  4  represents  the  accumulative  effect  of  paid  claim 
activity  in  the  18  months  considered.  The  four  "B-58  city"  programs  in 
1965  are  not  included;  therefore  the  curve  essentially  represents  the  paid 
claims  rate  of  random  Air  Force  supersonic  flights  across  the  United  States. 
It  is  believed  that  the  49  percent  of  unpaid  claims  not  included  in  this 
figure  would  not  change  the  slope  of  the  curve  significantly.  The  average 
rate  of  approximately  11  incident's  per  week  holds  relatively  constant  dur¬ 
ing  the  12  months  of  FY66.  The  decreasing  rate  during  the  last  two  months 
reflects  the  absence  of  data  on  early  FY67  claim  filings  for  incidents  oc- 
curing  during  those  months.  Similarly,  the  lesser  rate  for  the  first  five 
months  is  accounted  for  by  the  absence  of  claims  filed  in  the  latter  part 
of  FY65. 

Areas  subjected  to  controlled  supersonic  overflights  consisted  of 
many  types  of  subareas,  differing  concentrations  of  people  and  structures, 
and  differing  classes  of  structures.  To  relate  the  existing  data  base  to 
claims  distribution,  the  paid  incidents  for  the  controlled  overflight  pro¬ 
grams  were  plotted  by  location  and  their  position  determined  with  respect 
to  the  flight  corridor  and  particular  geographical  areas.  These  plots  are 
shown  in  Figures  5  to  9,  and  the  results  summarized  in  Table  14.  The  tar¬ 
get  cities  incurred  only  half  to  two -thirds  of  the  total  damage,  while 
approximately  65  to  90  percent  was  in  the  greater  city  area.*  The  excep¬ 
tion  was  Oklahoma  City,  which  incurred  92  percent  of  the  damage  in  the 
corporate  city  limits  and  97  percent  in  the  greater  city.  This  is  no 
doubt  due  to  the  relatively  rapid  falloff  of  population  density  periph¬ 
eral  to  the  city  area. 


*  IXie  to  the  randomness  of  the  FY66  flights,  similar  information  is 
not  possible  for  these  cities. 
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FY66  ACCUMULATIVE  TIME-DISTRIBUTION  OF  PAID  INCIDENTS 


flip  FISCAL  YEAR  1966  '  * 

800 


WEEK  ENDING 
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Table  14 

PAID  CLAIMS- -GEOGRAPH I C  DISTRIBUTION  OF  DAMAGE  INCIDENTS 


OBA 

CBA 

PBA 

MBA 

SBA 

City 

(Corporate  city  limits) 

85% 

67% 

44% 

49% 

49% 

Greater  city  area 

(City  plus  suburban  fringe  areas) 

97 

90 

72 

70 

63 

12  x  50  mile  zone 

(12  miles  wide  by  25  miles  up  track 
and  down  track  from  approximate 
city  center) 

97 

90* 

77 

70 

86 

20  x  50  mile  zone 

(20  miles  wide  by  25  miles  up  track 
and  down  track  from  approximate 
city  center) 

100 

93 

86 

78 

92 

12  mile  corridor 

(12  miles  wide  along  entire  track) 

98 

90* 

85 

81 

95 

20  mile  corridor 

(20  miles  wide  along  entire  track) 

100 

93 

95 

92 

96 

*  16  miles  wide  . 


Because  of  this  claims  response  from  highly  urbanized  areas,  conclu¬ 
sions  that  might  be  drawn  from  the  data  in  this  report  should  be  considered 
slanted  toward  fairly  dense  areas.  The  response  from  rural  areas  and  small 
cities  geographically  separated  from  metropolitan  areas  is  unknown,  either 
because  the  sample  is  too  meager  or  because  not  enough  controlled  data  are 
available  regarding  the  number  of  overflying  aircraft  and  their  sonic  boom 
characteristics. 

From  92  to  100  percent  of  the  damage  occurred  within  a  20  mile  corri¬ 
dor  along  the  flight  track,  indicating  that  the  path  of  greatest  damage 
significance  is  10  miles  on  each  side  of  the  flight  track  for  similar  planes 
flying  at  the  speeds  and  altitudes  flown  in  these  programs.  As  previously 
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shown,  this  should  be  true  for  denied  claims  as  well  as  paid  claims.  It 
is  believed  that  the  corridor  of  92  percent  or  more  damage  would  be  in  a 
path  less  than  20  miles  wide,  if  the  flight  series  could  have  been  flown 
on  a  constant  and  precise  track.  In  examining  22  tracks  in  Chicago,  as 
an  example,  it  was  found  that  the  series  of  aircraft  not  only  varied  in 
angular  direction  within  the  corridor  but  also  laterally,  up  to  several 
miles.  The  composite  plotting  of  damage  incidents  therefore  results  in 
a  widened  scatter  due  to  the  wider  "composite  track.  " 

In  all  of  the  following  tables,  percentage  totals  are  given  so  that 
the  experience  of  one  boom  area  can  be  compared  with  the  weighted  average 
of  all  areas.  No  other  use  of  "total"  figures  is  intended  at  this  point. 


Table  15 

PAID  CLAIMS— USE  OF  STRUCTURES 


OEA 

CBA 

PM 

MBA 

SBA 

Total 

FY66 

(Damage  Incidents) 

(287) 

(1,455) 

(502) 

(246) 

(221) 

(2,701) 

(807) 

Single  family 

82% 

60% 

73% 

85% 

74% 

68% 

63% 

Multifamily 

3 

10 

7 

5 

7 

8 

2 

Commercial 

15 

29 

20 

10 

17 

24 

30 

Industrial 

— 

1 

— 

— 

— 

<  1 

1 

* 

Other 

_ 

_ 

2 

<  1 

2 

*  Includes  damage  to  objects  other  than  buildings  (e.g.,  automobiles 
silos,  cisterns,  persons,  animals) 


The  percentage  involving  single  family  structures  is  fairly  constant 
at  about  70  percent  of  the  total  paid  incidents  (Table  15).  Multifamily 
units,  on  the  other  hand,  accounted  for  only  up  to  10  percent  of  the  inci¬ 
dents.  It  is  worth  noting  that  even  in  Chicago,  where  apartment  units 
roughly  equal  the  number  of  single  family  residences,  only  10  percent  of 
the  incidents  were  in  multifamily  structures.  Commercial  structures, 
although  accounting  for  about  one-quarter  of  the  overall  paid  claims, 
vary  widely  with  the  boom  areas.  Percentages  of  FY66  incidents  involving 
commercial  structures  are  only  slightly  more  than  percentages  of  incidents 
in  the  controlled  boom  areas. 


48 


Figure  5 

OKLAHOMA  CITY  BOOM  AREA: 

1241  Century  Series  Fighters  and  12  B-58  Sonic  Booms  in  167  Activity  Days 
(7.5  per  day) 


FEB  THRU  JULY  1964 

277  INCIDENTS  OF  DAMAGE: 
82%  SINGLE -FAMILY 
3%  MULTIPLE  FAMILY 
15%  COMMERCIAL 

(NOTE:  DATA  TO  1  MARCH  66) 


OKLAHOMA  CITY 85% 
GREATER  OKLAHOMA  CITY  97% 


LEGEND 

•  ONE  INCIDENT 

•  TWO  INCIDENTS 
©  THREE  INCIDENTS 
©  FOUR  INCIDENTS 
®  FIVE  INCIDENTS 

O  OVER  FIVE  INCIDENTS 


Figure  6 

CHICAGO  BOOM  AREA: 

49  B-58  Sonic  Booms  in  38  Activity  Days  (1 .3  per  day) 


JAN  -  FEB  -  MARCH  1965 

1455  INCIDENTS  OF  DAMAGE: 

( 60%  SINGLE -FAMILY 
10%  MULTIPLE-FAMILY 
1 29%  COMMERCIAL 

(NOTE:  DATA  TO  1  MARCH  66) 


LEGEND 

•  ONE  INCIDENT 

•  TWO  INCIDENTS 
®  THREE  INCIDENTS 
©  FOUR  INCIDENTS 
(5)  FIVE  INCIDENTS 

O  OVER  FIVE  INCIDENTS 
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Figure  8 

MILWAUKEE  BOOM  AREA: 

61  B-58  Sonic  Booms  in  41  Activity  Days  (1 .5  per  day) 

MILWAUKEE  49% 
GREATER  MILWAUKEE  70%  — 


JULY  -  AUG  -  SEPT  1965 

246  INCIDENTS  OF  DAMAGE: 
85%  SINGLE-FAMILY 
5%  MULTIPLE -FAMILY 
10%  COMMERCIAL 

(NOTE:  DATA  TO  1  MARCH  66) 
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Figure  9 

ST. LOUIS  BOOM  AREA: 

22  B-58  Sonic  Booms  in  20  Activity  Days  (1 .1  per  day) 


JULY  -  AUG  -  SEPT  1965 


55%  OF  FLIGHTS 
O 


215  INCIDENTS  OF  DAMAGE: 
76%  SINGLE -FAMILY 
7%  MULTIPLE -FAMILY 
17%  COMMERCIAL 


(NOTE:  DATA  TO  30  JUNE  66) 


ST.  LOUIS  49% 

GREATER  ST.  LOUIS  63% 


23%  OF  FLIGHTS 


LEGEND 
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ONE  INCIDENT 

• 

TWO  INCIDENTS 
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THREE  INCIDENTS 

© 

FOUR  INCIDENTS 

® 

FIVE  INCIDENTS 

0 

OVER  FIVE  INCIDENTS 

Considering  type  of  occupancy,  age,  and  condition  of  structures  for 
the  paid  incidents,  about  80  percent  of  the  structures  invol  ed  are  owner- 
occupied  (Table  16).  Paid  damage  was  about  equal,  regardless  of  whether 
the  houses  were  more  or  less  than  25  years  old.  And  more  than  90  percent 
were  in  fair  or  sound  condition.  Again,  to  be  significant,  these  figures 
need  to  be  compared  with  the  data  base  of  existing  structures.  When  this 
is  done,  as  in  Chapter  VII,  it  is  found  that  owners  claim  sonic  boom  dam¬ 
age  about  3  times  more  often  than  lessees  and  that  claim  rates  involving 
structures  newer  than  25  years  old  are  about  1.5  times  greater  than  for 
older  structures. 


Table  16 

PAID  CLAIMS --TYPE  OF  OCCUPANCY,  AGE, 
AND  CONDITION  OF  STRUCTURES 


OBA 

CBA 

PBA 

MBA 

SBA 

Total 

FY66 

Owner  occupied 

85% 

75% 

78% 

80% 

76% 

78% 

80% 

(Sample  size) 

(96%) 

(72%) 

(63%) 

(72%) 

(87%) 

(77%) 

(92%) 

Newer  than  25  years 

61% 

41% 

35% 

47% 

49% 

45% 

61% 

(Sample  size) 

(95%) 

(72%) 

(52%) 

(81%) 

(87%) 

(73%) 

(57%) 

Dilapidated 

11% 

7% 

9% 

2% 

10% 

8% 

6% 

Fair 

57 

45 

57 

67 

32 

51 

17 

Sound 

32 

48 

34 

31 

58 

41 

77 

(Sample  size) 

(88%) 

(36%) 

(64%) 

(86%) 

(84%) 

(55%) 

(66%) 

Fiscal  Year  1966  paid  incidents  reflect  about  the  same  percentage  of 
owner  occupied  structures  as  boom  area  cities.  However,  the  percentage 
of  houses  newer  than  25  years  old  is  greater  for  FY66,  and  the  houses  in 
sound  condition  increase  by  a  significant  amount.  Both  increases  no  doubt 
merely  reflect  the  larger  percentage  of  newer  homes  situated  in  newer  areas, 
such  as  the  West  and  Southwest,  that  experienced  sonic  booms  in  the  last 
half  of  FY65  and  FY66. 

Overall,  glass  is  the  predominant  damage  type,  with  nearly  three- 
fourths  of  the  paid  incidents  for  Chicago,  Pittsburgh,  and  FY66  being 
glass  damage  (Table  17).  Oklahoma  City  and  St.  IxDuis  are  exceptions, 
however,  with  plaster  predominant  or  constituting  nearly  the  same  per¬ 
centage  of  damage  as  glass.  Although  the  percentage  of  paid  glass  inci¬ 
dents  in  Oklahoma  City  is  relatively  low,  it  is  a  comparative  increase 


over  the  rate  of  glass  claims  filed  there  (8  percent  of  all  claims). 
Table  18  indicates  that  the  statistical  likelihood  of  payment  for  a 
glass  claim  in  Oklahoma  City  was  about  1  in  4  as  compared  with  1  in  20 
to  30  for  other  types  of  damage. 

Table  17 

PAID  CLAIMS— DAMAGE  TYPE 


ORA 

CBA 

PEA 

MBA 

SBA 

Total 

FY66 

Glass 

38% 

75% 

71% 

47% 

44% 

65% 

72% 

Plaster 

45 

14 

12 

32 

42 

21 

13 

Fallen  objects 

11 

6 

10 

13 

7 

8 

6 

Miscellaneous 

6 

5 

7 

8 

7 

6 

9 

*  The  FY66  figures  in  this  table  include  incidents  involving  the  low 
level  overflights  in  Dover,  Tennessee,  and  Washington  Court  House, 
Ohio.  If  these  are  neglected,  due  to  their  possibility  of  not  being 
considered  representative  of  the  type  of  damage  caused  by  the  lower 
intensity  overflights  otherwise  the  case,  the  percentages  change 
only  slightly.  The  percentages  for  plaster  and  fallen  objects  re¬ 
main  the  same,  while  the  percentages  of  glass  damage  increases  to 
75  percent  and  miscellaneous  damage  decreases  to  6  percent . 


Table  18 

PAID  CLAIMS— PERCENTAGE  PAID 
ACCORDING  TO  TYPE  OF  DAMAGE 


ORA 

CBA 

PBA 

MBA 

SBA 

Glass 

27% 

65% 

75% 

58% 

77% 

Plaster 

4 

26 

24 

31 

39 

Other 

3 

23 

29 

43 

25 

Miscellaneous  incidents  in  all  areas  constitute  less  than  one-tenth 
of  the  paid  incidents  (Table  17),  while  they  account  for  one-fourth  of 
the  total  claimed  damage.  This  reflects  the  low  number  of  miscellaneous 
incidents  believed  due  to  sonic  booms.  The  percentage  of  plaster  damage 
also  falls,  from  29  percent  of  total  incidents  to  21  percent  paid  inci¬ 
dents.  This  reduction  is  due  to  the  belief  that  sonic  booms  will  gener¬ 
ally  not  cause  new  cracks  in  sound  plaster  and  only  on  occasion  aggra¬ 
vate  existing  cracks.  Table  19  reflects  this  premise  in  showing  that 
three-fourths  of  the  paid  plaster  incidents  are  for  aggravated  damage. 
Percentages  of  plaster  damage  in  FY66  support  almost  identically  the  re¬ 
sults  from  the  controlled  overflight  boom  areas:  that  the  majority  of 
paid  plaster  incidents  are  for  aggravated  damage. 


Table  19 

PAID  CLAIMS— AGGRAVATED  AND  PROGRESSIVE  PLASTER  DAMAGE 


ORA 

CBA 

PEA 

MBA 

SEA 

Total 

FY66 

(Paid  plaster  incidents) 

(124) 

(198) 

(60) 

(78) 

(95) 

(555) 

(87) 

* 

Aggravated 

74% 

70% 

63% 

83% 

87% 

75% 

74% 

New* 

15 

23 

35 

8 

10 

1.8 

18 

Unknown* 

11 

7 

2 

9 

3 

7 

8 

*  Pre-existing  cracks,  water  damage,  improper  installation, spalled  keys, 
or  other  evidence  found. 

t  No  evidence  of  pre-existing  unstable  or  prestressed  conditions  observed. 
General  soundness  of  structure  and  freedom  from  imperfections  or  other 
damage  noted. 

*  Insufficient  data  in  file  or  comment  by  investigator  to  classify. 


Of  the  paid  glass  damage  incidents  (Table  20) ,  approximately  40  per¬ 
cent  were  of  an  unknown  nature--Type  1  (either  completely  shattered  or 
replaced  before  investigation).  For  those  in  which  the  type  of  breakage 
was  known,  Type  2  (horizontal,  vertical,  or  random  cracks  from  the  edge 
or  radiating  from  the  center)  was  clearly  the  predominant  type.  Type  3 
(breakage  across  the  corners  or  at  the  corners)  accounted  for  only  a 
small  portion  of  the  paid  glass  incidents.  This  would  probably  be  expected 
since  this  Type  3  breakage  is  more  generally  associated  with  foundation 
settlement  and  would  likely  not  be  paid.  Type  6  (horizontal,  vertical, 
and  random  cracks  extending  from  the  edge  or  center  of  the  wall)  are  also 
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the  predominant  type  of  plaster  damage.  Type  7  (cracks  radiating  from 
the  corners  or  along  angle  joints  or  seams) ,  again  generally  associated 
with  foundation  settlement,  and  Type  5  (fallen  plaster  damage)  account 
for  about  equal  portions  of  the  remaining  damage. 


Table  20 

PAID  CLAIMS— GLASS  AMD  PLASTER  DAMAGE  BY  TYPE 


Glass  Breakage _  Plaster  Damage 


Type  1 

Type  2 

Type  3 

Type  4 

Type  5 

Type  6 

Type  7 

Boom  areas  40% 

44% 

13% 

3% 

24% 

55% 

21% 

FY66  42 

50 

5 

3 

26 

46 

28 

*  See  Appendix  A  for  definition  and  sketch  of  descriptors  ;  Type  1  in¬ 
cludes  Types  12,  13,  14;  Type  2  includes  Types  22,  23,  24;  etc. 


It  is  believed  that  greater  reconciliation  of  the  apparent  differ¬ 
ences  in  the  cities  can  be  achieved  by  isolating  certain  parameters, 
especially  where  parameters  vary  with  census  data.  The  significance  of 
single  family  structures  and  commercial  establishments,  as  compared  to 
the  relative  insignificance  of  multifamily  structures,  suggests  such  a 
segregation  of  data.  Tables  21  and  22  show  the  occurrence  of  damage  re¬ 
ported  in  single  family  structures  and  in  commercial  establishments. 
Other  than  possibly  to  indicate  the  marked  percentage  increase  of  glass 
damage  in  commercial  structures,  the  important  use  of  this  type  of  data 
is  in  relating  particular  damage  to  varying  populations  of  different 
structures  (discussed  in  Chapter  VII). 

Table  21 

PAID  CLAIMS— SINGLE  FAMILY  STRUCTURES 


OBA 

CBA 

PBA 

MBA 

SEA 

Total 

FY66 

(Paid  incidents) 

(227) 

(875) 

(365) 

(208) 

(168) 

(1843) 

(518) 

Glass 

31% 

67% 

66% 

40% 

34% 

56% 

63% 

Plaster 

52 

19 

15 

36 

50 

27 

20 

Fallen  objects 

21 

8 

11 

15 

8 

10 

7 

Miscellaneous 

5 

6 

8 

9 

8 

7 

10 

Table  22 

PAID  CLAIMS —COMMERCIAL  STRUCTURES 


OBA 

CBA 

PDA 

MBA 

SBA 

Total 

FY66 

(Paid  incidents) 

(43) 

(430) 

(100) 

(27) 

(37) 

(637) 

(253) 

Glass 

82% 

93% 

90% 

96% 

86% 

92% 

93% 

Plaster 

2 

1 

1 

— 

— 

1.5 

1 

Fallen  objects 

4 

1 

4 

— 

— 

1.5 

2 

Miscellaneous 

12 

5 

5 

4 

3 

5 

4 

Table  23,  however,  offers  one  possible  explanation  for  this  marked 
influence  of  glass  damage  to  commercial  establishments.  Glass  greater 
than  4  feet  in  minimum  dimension  accounts  for  nearly  90  percent  of  the 
commercial  glass  breakage,  while  2-  to  4-foot  glass  comprises  the  largest 
percentage  for  single  family  homes.  The  larger  size  window  generally 
found  in  commercial  structures  has  a  greater  possibility  of  being  broken 
by  resonance,  since  its  lower  natural  frequency  coincides  more  closely  to 
that  of  the  sonic  boom  wave. 


Table  23 

PAID  CLAIMS— GLASS  SIZE 


OBA 

CBA 

PBA 

MBA 

SBA 

Total 

FY66 

Single  Family 

(Incidents  reported) 

(67) 

(574) 

(232) 

(76) 

(50) 

(999) 

(297) 

Less  than  2  feet* 

21% 

26% 

25% 

29% 

42% 

27% 

27% 

2  to  4  feet 

72 

55 

65 

63 

46 

58 

56 

Greater  than  4  feet 

7 

19 

10 

8 

12 

15 

17 

Commercial 

(Incidents  reported) 

(35) 

(392) 

(110) 

(26) 

(32) 

(595) 

(226) 

Greater  than  4  feet 

83% 

87% 

82% 

73% 

91% 

87% 

87% 

*  All  dimensions  are  measured  in  the  minimum  direction. 
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It  was  noted  in  Interim  Technical  Report  2  that  in  Oklahoma  City, 
Chicago,  Pittsburgh,  and  Milwaukee  approximately  two  panes  were  damaged 
for  each  single  family  glass  incident.  St.  Louis  averaged  three  panes 
per  incident.  Fiscal  Year  1966  single  family  glass  incidents  averaged 
about  three  panes,  agreeing  with  previous  values. 

The  significance  of  damaging  an  average  of  two  or  three  windows  in 
a  given  number  of  structures  as  opposed  to  damaging  the  same  number  of 
windows  in,  say,  two  or  three  times  the  number  of  structures  is  not  too 
clear.  It  does  appear  that  of  the  millions  of  individual  window  elements 
in  the  "glass  population"  actually  subjected  to  boom  overpressure,  most 
all  were  left  unaffected  but  that  when  there  was  damage,  breakage  oc¬ 
curred  in  multiples. 

Further,  assuming  that  window  mountings  are  more  similar  in  individ¬ 
ual  structures  than  in  a  mixture  of  structures,  a  conclusion  might  be 
drawn  that  it  is  the  structure  (or  a  portion  of  a  structure)  that  reacts 
as  a  preconditioned  spatial  frame  to  the  sonic  boom  phenomena,  not  the 
window  frame  and  certainly  not  the  glass  pane  itself.  Thus,  the  window 
frame  and  glass  manifest  only  a  secondary  or  consequential  type  damage. 

If  this  is  the  reason  for  imiltiwindow  damage  in  essentially  isolated  struc¬ 
tures  scattered  throughout  the  boom  corridor,  the  importance  of  the  struc¬ 
tural  frame  as  opposed  to  the  damaged  window  element  could  bear  more  weight 
in  structural  dynamic  response  from  sonic  boom. 

Alternatively,  selectivity  of  the  boom  wave  toward  the  glass  elements 
in  certain  randomly  located  structures  might  be  the  result  of  boom 
strengthening  perturbations  varying  in  a  rapidly  changing  manner  and 
caused  by  atmospherics;  surface  boundary  layers;  topography;  building 
size,  shape,  and  orientation;  presence  of  reflecting  surfaces,  proximity 
to  other  buildings,  and  so  forth. 

Information  recorded  on  FY66  glass  incidents  included  the  material 
in  which  the  broken  panes  were  mounted  and  whether  the  window  was  fixed, 
hinged,  or  sliding.  This  information  was  available  for  53  percent  of  the 
paid  glass  incidents,  although  it  cannot  be  related  to  an  existing  data 
base.  The  results  are  shown  in  Table  24. 

Metal  mountings  (aluminum,  steel,  and  other  metals)  account  for  about 
three-fourths  of  the  glass  incidents.  This  coincides  with  the  previous 
finding  that  63  percent  of  the  paid  incidents  occurred  in  structures  built 
after  1940,  metal  frames  having  come  into  significantly  greater  use  since 
that  time.  Three-fourths  of  the  damaged  windows  were  in  fixed  mountings. 
This  can  be  explained  in  part  by  commercial  structures;  although  compris¬ 
ing  only  about  half  the  total  sample,  they  account  for  73  percent  of  the 
"fixed"  category  and  only  three  incidents  occurred  in  each  of  the  sliding 
and  hinged  categories. 
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Table  24 

PAID  CLAIMS— WINDOW  MOUNTINGS 


Fixed 

Sliding 

Hinged 

Unknown 

Total 

Wood  frame 

22 

26 

3 

9 

60 

Aluminum  frame 

39 

19 

3 

20 

81 

Steel  frame 

4 

1 

— 

— 

5 

Metal  frame 

67 

8 

4 

5 

84 

Unknown 

72 

_6 

_1 

Incidents 

reported 

204 

60 

11 

*  Exact  metal  type  undeterminable  from  claims  file. 


Information  is  not  available  on  the  proportions  of  window  types  in 
the  data  base  overflown.  Subject  to  this  shortage  of  information,  it  can 
be  conjectured  that  as  the  rigidity  of  the  mounting  increases — from  hinged 
to  sliding  to  fixed — the  greater  the  possibility  of  breakage  from  sonic 
boom  overpressures.  Again,  it  may  be  the  structural  frame  supporting  the 
window  mounting,  instead  of  the  glass  or  even  the  window  frame  itself, 
that  is  causing  the  glass  damage.  This,  with  the  larger  window  sizes, 
may  account  for  the  high  rate  of  damage  found  for  commercial  structures. 
Certainly,  it  is  an  area  in  which  further  study  is  warranted. 

Most  of  the  damage  in  single  family  houses  occurred  to  those  of  wood 
frame  construction,  with  only  St.  Louis  showing  a  slightly  larger  percent¬ 
age  of  masonry  construction  being  damaged  (Table  25).  The  frame  category 
consists  primarily  of  wood  siding  and  brick  veneer  types,  the  brick  veneer 
comprising  a  slightly  higher  proportion.  Brick  structures  account  for 
almost  le  entire  masonry  category.  Variations  in  the  areas  could  be  due 
mainly  to  the  different  percentages  of  construction  types  in  the  total 
base  of  houses  exposed,  but  no  valid  data  base  relationships  have  been 
found  so  far. 
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Table  25 

PAID  CLAIMS— CHARACTERISTICS  OF  SINGLE  FAMILY  STRUCTURES 


OBA 

CBA 

Wood  frame 

94% 

70% 

Masonry 

5 

30 

Combination 

1 

<  1 

(Sample  size) 

(93%) 

(64%) 

PDA 

MBA 

SBA 

Total 

67% 

79% 

44% 

73% 

31 

14 

52 

25 

2 

7 

4 

2 

(51%) 

(76%) 

(52%) 

(66%) 

A  slightly  higher  percentage  of  damage  to  houses  of  wood  frame  con¬ 
struction  is  shown  for  F5f66  than  for  the  five  boom  areas  (Table  26).  All 
Air  Materiel  Areas,  except  WRA,  reflect  this  high  percentage.  The  sample 
sizes  in  a  few  areas  are  small,  however,  and  care  must  be  taken  in  using 
them.  From  this,  it  might  be  concluded  that  if  FY66  incidents  are  a  fair 
representation  of  damage  types  across  the  country,  alleged  or  otherwise, 
and  even  with  rough  assumptions  about  different  construction  types  over¬ 
flown,  claims  activity — all  other  things  being  equal— would  increase  as 
the  population  of  wood  frame  structures  increases  and  the  level  of  masonry 
structures  remains  static  or  decreases. 


Table  26 

PAID  CLAIMS— CHARACTERISTICS  OF  SINGLE  FAMILY  STRUCTURES 


MAA 

MOA 

OCA 

(FY66) 

00A 

SAA 

SMA 

WPB 

WRA 

Total 

Wood  Frame 

90% 

84% 

80% 

100% 

100% 

70% 

78% 

29% 

80% 

Masonry 

10 

15 

17 

— 

— 

19 

22 

57 

16 

Combination 

— 

1 

3 

— 

— 

11 

— 

14 

4 

(Sample  size) 

(83%) 

(43%) 

(38%) 

(38%) 

(11%) 

(25%) 

(30%) 

(18%) 

(35%) 

Table  27  compares  the  floors  of  damage  and  the  heights  of  the  struc¬ 
tures  damaged.  The  greater  percentage  of  damage  usually  occurs  on  the 
first  floor,  regardless  of  the  height  of  the  structure.  However,  the  rate 
of  damage  decreases  on  the  first  floor  and  increases  with  height  up  to 
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the  fourth  floor.  Above  four  stories,  the  sample  was  too  small  to  be  of 
value. 


Table  27 

P/  ".LA  IMS --FLOORS  OF  DAMAGE  AND  HEIGHTS  OF  STRUCTURES 
(All  Boom  Areas  Including  FY6S) 

No.  of 


ight 

Structures* 

1st 

2nd 

3rd 

4th 

1 

1,256 

100% 

2 

646 

74 

28% 

3 

176 

59 

15 

26% 

4 

14 

50 

14 

14 

22% 

5 

10 

70 

10 

— 

10 

6 

6 

17 

17 

33 

— 

7 

2 

50 

— 

— 

50 

8 

2 

50 

50 

9 

1 

100 

10 

1 

100 

13 

1 

14 

1 

100 

15 

3 

67 

33 

16 

1 

100 

17 

1 

100 

18 

2 

50 

40 

1 

100%  (12th) 


50  (12th) 

100  (39th) 


*  Includes  only  structures  for  which  the  specific  floor  of  damage  was 
known. 


Table  28  shows  the  types  of  aircraft  related  to  the  type  of  paid 
damage  for  incidents  filed  in  FY66.  As  previously  suggested,  one  pos¬ 
sible  explanation  for  the  comparatively  low  percentage  of  glass  damage 
in  Oklahoma  City  is  that  fighter  aircraft  were  used  instead  of  B-58 
bombers  as  were  used  elsewhere.  However,  FY66  incidents  related  to  these 
two  types  of  aircraft  do  not  appear  to  support  such  a  contention;  instead 
the  62  percent  sample  of  known  aircraft  shows  approximately  equal  percent¬ 
ages  of  glass  damage  for  fighters  and  bombers.  Also,  the  percentages  for 
other  damage  types  (except  fallen  objects)  are  nearly  the  same.  Thus, 
differences  in  the  two  types  of  aircraft  appear  to  have  had  little  ef¬ 
fect  on  the  types  of  damages  that  were  paid. 


Table  25 

PAID  CLAIMS— CHARACTHUSTICS  OF  SINGLE  FAMILY  STRUCTURE 


OBA 

CBA 

Wood  frame 

94% 

70% 

Masonry 

5 

30 

Combination 

1 

<  1 

(Sample  size) 

(93%) 

(64%) 

PBA 

MBA 

SBA 

Total 

67% 

79% 

44% 

73% 

31 

14 

52 

25 

2 

7 

4 

2 

(51%) 

(76%) 

(52%) 

(66%) 

A  slightly  higher  percentage  of  damage  to  houses  of  wood  frai.  con¬ 
struction  is  shown  for  IY66  than  for  the  five  boom  areas  (Table  26).  All 
Air  Materiel  Areas,  except  WRA,  reflect  this  high  percentage.  The  sample 
sizes  in  a  few  are^s  are  small,  however,  and  care  must  be  taken  in  using 
them.  From  this,  it  might  be  concluded  that  if  ¥Y66  incidents  are  a  fair 
representation  of  damage  types  across  the  country,  alleged  or  otherwise, 
and  even  with  rough  assumptions  about  different  construction  types  over¬ 
flown,  claims  activity — all  other  things  being  equal--would  increase  as 
the  population  of  wood  frame  structures  increases  and  the  level  of  masonry 
structures  remains  static  or  decreases. 


Table  26 

PAID  CLAIMS— CHARACTERISTICS  OF  SINGLE  FAMILY  STRUCTURES 


MAA 

MDA 

OCA 

(FY66) 

OOA 

SAA 

SMA 

WPB 

WRA 

Total 

Wood  Frame 

90% 

84% 

80% 

100% 

100% 

70% 

78% 

29% 

80% 

Masonry 

10 

15 

17 

— 

— 

19 

22 

57 

16 

Combination 

— 

1 

3 

— 

— 

11 

— 

14 

4 

(Sample  size) 

(83%) 

(43%) 

(38%) 

(38%) 

(11%) 

(25%) 

(30%) 

(18%) 

(35%) 

Table  27  compares  the  floors  of  damage  and  the  heights  of  the  struc¬ 
tures  damaged.  The  greater  percentage  of  damage  usually  occurs  on  the 
first  floor,  regardless  of  the  height  of  the  structure.  However,  the  rate 
of  damage  decreases  on  the  first  floor  and  increases  with  height  up  to 
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the  fourth  floor.  Above  four  stories,  the  sample  was  too  small  to  be  of 
value. 

Table  27 

PAID  CLAIMS— FLOORS  OF  DAMAGE  AND  HEIGHTS  OF  STRUCTURES 
(All  Boom  Areas  Including  FY66) 


No.  of 


Height 

Structures* 

1st 

2nd 

3rd 

4th  5th 

6th 

Other  (Specify) 

1 

1,256 

100% 

2 

646 

74 

28% 

3 

176 

59 

15 

26% 

4 

14 

50 

14 

14 

22% 

5 

10 

70 

10 

— 

10 

6 

6 

17 

17 

33 

— 

33% 

7 

2 

50 

— 

— 

50 

8 

2 

50 

50 

9 

1 

100 

10 

1 

100 

13 

1 

100%  (12th) 

14 

1 

100 

15 

3 

67 

33 

16 

1 

100 

17 

1 

100 

18 

2 

50 

50  (12th) 

40 

1 

100  (39th) 

*  Inc 

ludes  only  structures 

for  ' 

which 

the  specific 

floor 

of  damage  was 

known . 


Table  28  shows  the  types  of  aircraft  related  to  the  type  of  paid 
damage  for  incidents  filed  in  FY66.  As  previously  suggested,  one  pos¬ 
sible  explanation  for  the  comparatively  low  percentage  of  glass  damage 
in  Oklahoma  City  is  that  fighter  aircraft  were  used  instead  of  B-58 
bombers  as  were  used  elsewhere.  However,  FY66  incidents  related  to  these 
two  types  of  aircraft  do  not  appear  to  support  such  a  contention;  instead 
the  62  percent  sample  of  known  aircraft  shows  approximately  equal  percent¬ 
ages  of  glass  damage  for  fighters  and  bombers.  Also,  the  percentages  for 
other  damage  types  (except  fallen  objects)  are  nearly  the  same.  Thus, 
differences  in  the  two  types  of  aircraft  appear  to  have  had  little  ef¬ 
fect  on  the  types  of  damages  that  were  paid. 


Table  28 

PAID  CLAIMS— DAMAGE  TYPES  AND  AIRCRAFT  (FY66) 


Incidents 

Reported* 

Glass 

Plaster 

Fallen 

Objects 

Miscel¬ 

laneous 

F-4,  F-5,  Century 
Series  fighters 

(189) 

76% 

14% 

1% 

9% 

B-58 

(164) 

68 

18 

8 

6 

B-70 

(5) 

40 

20 

20 

20 

SR-71 ,  YF-12 

(19) 

74 

5 

5 

16 

T-38 

(6) 

33 

33 

33 

*  Does  not  Include  incidents  reported  from  Washington  Court  House,  Ohio, 
and  Dovfr,  Tennessee. 


Damage  plotted  by  date  of  incidence  for  the  St.  Louis  boom  area  is 
shown  in  Figure  10.  This  corresponds  to  Appendix  Figures  F-16  through 
F-21.  St.  Louis  did  not  show  the  same  marked  reduction  and  leveling  off 
of  the  damage  rate  after  the  first  day  (first  week  for  Oklahoma  City)  that 
the  other  boom  areas  did.  This  is  no  doubt  due  to  nine  of  the  22  booms 
occurring  during  the  last  eight  days  of  activity.  Detailed  data  similar 
to  those  presented  in  the  previous  report  for  other  boom  areas  appear  for 
the  1965  St.  Louis  overflight  program  in  Appendix  Figures  B-13,  B-14,  and 
B-15. 
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Figure  10 

DAMAGE  VERSUS  DATE  OF  INCIDENT  —  St.  Louis  Boom  Area 
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VI,  RELATION  OF  PAID  CLAIMS  TO  DATA  BASE 


VII 


RELATION  OF  PAID  CLAIMS  TO  DATA  BASE 


Tables  15,  16,  and  25  in  Chapter  VI  show  use,  age,  type  of  occupancy, 
condition,  and  building  characteristics  of  structures  for  which  sonic  boom 
damage  was  claimed  and  paid.  However,  this  information  in  itself  is  of 
little  value  for  prediction  of  future  sonic  boom  damage.  To  be  meaning¬ 
ful,  the  data  must  be  compared  with  the  actual  number  of  structures  sub¬ 
jected  to  the  sonic  booms.  For  the  following  tables,  the  base  against 
which  the  claims  information  is  compared  was  obtained  from  U.S.  Census  of 
Housing-1960  and  1963  Business  Census  adjusted  to  boom  year  values  by  ex¬ 
trapolating  from  1950-60  growth  rates.  Only  incidents  occurring  within 
the  greater  city  area  (which  constitute  63  to  90  percent  of  the  paid  in¬ 
cidents)  are  used.  The  population  (structures)  base  for  outlying  sub¬ 
urbs  and  rural  areas  can  be  included  in  the  future  by  using  a  computer 
program  accommodating  census  data  storage.  In  the  meantime,  however, 
data  in  the  tables  show  resu]/.;  that  are  explicit  for  highly  urbanized 
areas  and  that  are  only  indicative  for  less  densely  populated  outlying 
areas. 

Table  29  shows  the  percentages  of  paid  damage  incidents  involving 
single  family,  multifamily,  and  commercial  structures.  Percentages  of 
the  total  living  and  business  units  comprising  single  family,  multifamily, 
and  commercial  structures  are  also  shown.  Two  unit  (duplex)  dwellings  are 
considered  as  single  family  structures  (using  the  same  basis  as  the  raw 
data)  and  commercial  units  are  considered  wholesale,  retail,  and  service 
establishments,  as  defined  in  census  data.  The  percentage  of  single  fam¬ 
ily  damage  incidents  corresponds  relatively  well  with  the  percentage  of 
existing  single  family  structures.  Multifamily  incidents,  however,  con¬ 
stitute  a  considerably  lower  percentage  of  total  incidents  than  the  per¬ 
centage  of  existing  multifamily  units  would  indicate. 

Commercial  establishments,  on  xhe  other  hand,  while  only  5  percent 
of  the  existing  units,  account  for  from  7  to  31  percent  of  the  damage 
incidents.  The  ratios  of  single-to-multiple-to-commercial  incidents  show 
the  damage  to  multifamily  units  at  a  rate  approximately  0.3  that  of  single 
family  units,  while  damage  to  commercial  establishments  occurred  at  a  rate 
averaging  three  to  four  times  that  of  single  family  structures. 

The  low  rates  for  multifamily  units  are  believed  to  be  partially  be¬ 
cause  apartment  houses,  particularly  larger  ones,  are  generally  better 
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Table  29 
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constructed  and  thus  not  as  susceptible  to  sonic  boom  damage  as  single 
family  structures.  Another  factor,  discussed  later,  is  that  nearly  all 
the  occupants  are  lessees  and  are  probably  not  as  observant  or  concerned 
with  the  condition  of  the  structure  as  owners  would  be.  The  high  paid 
damage  rate  for  commercial  establishments  may  be  related  to  the  high  per¬ 
centage  of  glass  incidents.  The  larger  windows  in  business  establish¬ 
ments  are  generally  more  susceptible  to  breakage  from  sonic  booms. 

The  age  of  structures  damaged  is  compared  to  the  existing  data  base 
in  Table  30.  (Information  on  the  age  of  commercial  structures  was  not 
available.)  The  breaking  point  of  25  years  is  used  only  to  determine 
general  trends  in  the  age  of  structures  for  which  damage  has  been  paid. 
Other  information,  such  as  damage  to  relatively  new  construction  (say 
within  10  years)  can  easily  be  obtained  from  the  data  bank.  The  25  year 
figure,  which  corresponds  to  1940,  makes  it  possible  to  distinguish  be¬ 
tween  pre-  and  post -World  War  II  construction. 


Table  30 

AGE  OF  STRUCTURES*  (DATA  BASE) 

OBA  CBA  PBA  MBA  SBA 


Newer  than  25  years 


Damage  incidents 

58% 

49% 

41% 

48% 

52% 

Existing  housing  unitsf 

61 

24 

36 

46 

24 

Older  than  25  years 

Damage  incidents 

42 

51 

59 

52 

48 

Existing  housing  units 

39 

76 

64 

54 

76 

Taking  the  rate  of  incidents- 
to-housing  units  for  construc¬ 
tion  older  than  25  years  as 
unity,  the  ratio  of  newer  than 
25  years  to  older  than  25  years 
paid  damage  incidence  rates 

would  be  0. 9:1.0  3. 0:1.0  1. 2:1.0  1. 1:1.0  3. 4:1.0 


*  Single  and  multifamily  units  only. 

t  Includes  estimate  of  units  built  from  1960  to  year  of  overflights. 


I 


j 

i 
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Damage  incidents  occurring  to  both  age  groups  correspond  closely  to 
the  actual  percentages  of  existing  units  in  Oklahoma  City,  Pittsburgh, 
and  Milwaukee,  indicating  that  age  (at  least  for  pre-  and  post-war  con¬ 
struction)  is  not  a  factor  in  damage  predictions.  In  Chicago  and  St. 

Louis,  however,  damage  to  units  built  in  the  last  25  years  accounts  for 
half  the  damage  incidents,  although  the  existing  units  of  this  age  group 
comprise  only  one-quarter  of  the  total  units.  This  comparison  indicates, 
as  shown  on  the  bottom  of  Table  30,  that  in  these  two  boom  areas,  housing 
units  less  than  25  years  old  were  damaged  at  a  rate  about  three  times 
greater  than  for  units  older  than  25  years.  As  the  percentage  of  newer 
units  decreases,  the  ratio  of  incidents-to-units  for  newer  than  25  years 
to  older  than  25  years  increases,  with  Chicago  and  St.  Louis  exhibiting 
the  most  marked  effect. 

From  the  data  analyses  in  Appendix  F,  it  was  concluded  that  single 
family  dwellings  older  than  25  years  are  more  easily  damaged  by  sonic 
booms  than  newer  dwellings.  This  conclusion  is  contrary  to  the  conclusion 
drawn  here — that  if  age  were  a  factor,  the  dwellings  constructed  after 
1940  appear  to  be  more  easily  damaged.  The  i act  that  only  single  family 
units  were  compared  previously — as  compared  to  both  single  family  and 
multifamily  units  here — is  not  believed  to  be  the  reason  for  the  differ¬ 
ence  in  conclusions.  With  such  a  high  percentage  o.t  incidents  occurring 
to  the  majority  housing  type  (single  family) ,  adding  the  small  percentage 
of  multifamily  units  should  not  change  the  conclusions  significantly. 

The  difference  rests  in  the  source  from  which  the  data  base  was  ob¬ 
tained.  Data  base  information  for  the  interim  report  was  taken  from  FHA 
Division  of  Research  and  Statistics  1964,  while  the  U.S.  Census  of  Housing- 
1960  was  used  for  this  report.  Figure  11  compares  the  data  base  informa¬ 
tion  obtained  from  these  two  sourr.vs. 


As  can  be  seen,  the  FHA  dif.*  are  skewed  toward  more  recent  periods 
and  are  not  consistent  with  the  total  data  base  as  determined  by  the  U.S. 
Census  of  Housing.  This  difference  may  be  due  to  (1)  the  types  of  houses 
that  FHA  insures,  (2)  the  fact  that  FHA  data  are  for  the  entire  SMSA, 
while  the  census  data  subsequently  used  relate  precisely  to  the  Greater 
City  area,  or  (3)  the  relatively  small  sample  of  total  houses  that  FHA 
data  represent.  Whatever  the  reason,  this  skewing  of  FHA  data  to  the 
later  periods  accounts  for  the  different  conclusions.  Because  of  the 
greater  reliability  of  the  housing  census  data  in  representing  the  age 
profiles  of  the  total  of  existing  structures,  it  is  believed  the  con¬ 
clusion  drawn  here  is  the  valid  one — that  newer  houses  are  affected  to 
an  equal,  or  greater,  extent  than  older  houses. 
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PERCENT  PERCENT 


Figure  1 1 

COMPARISON  OF  FHA  AND  US  HOUSING  CENSUS  DATA 
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Only  single  family  incidents  and  structures  were  used  iu  comparing 
the  owner  and  lessee  occupied  incidents  to  the  data  base,  kliltifamily 
structures  are  mostly  lessee  occupied,  and  it  thus  was  believed  that  such 
a  comparison  would  be  of  little  value  in  testing  the  relative  damage  claim 
potential  from  high  or  low  ’bwner"  based  cities  for  predictability  purposes. 
Owner-lessee  information  ras  not  available  concerning  commercial  structures. 

Table  31  shows  that  the  paid  damage  incidents  in  owner  occupied  single 
family  structures  constitute  a  larger  percentage  of  the  total  incidents  in 
all  boom  areas  than  the  corresponding  percentage  of  existing  structures 
that  are  owner  occupied.  Conversely,  the  paid  claims  rate  of  lessee  occu¬ 
pied  incidents  per  existing  lessee  occupied  structures  is  lower  than  for 
single  family  structures.  Thus,  sonic  boom  damages  are  being  claimed  and 
paid  for  owner  occupied  houses  at  a  rate  of  about  two  to  four  times  (11 
times  in  St.  Louis)  that  for  lessee  occupied  houses. 


Table  31 

TYPE  OF  OCCUPANCY*  (DATA  BASE) 


OBA 

CBA 

PBA 

MBA 

SBA 

Tctal 

Owner  occupied 

Damage  incidents 

91% 

93% 

84% 

85% 

96% 

90% 

Existing  structures 

74 

76 

76 

^5 

69 

75 

Lessee  occupied 

Damage  incidents 

9 

7 

16 

15 

4 

10 

Existing  structures 

26 

24 

24 

25 

31 

25 

Taking  the  ratio  of 
lessee  incidents  to 

lessee  structures 
as  unity,  the  ratio 
of  owner- to-lessee 
paic  damage  incidence 
rates  would  be 

3.5:jL._0 

4. 2; 1.0 

1. 7:1.0 

1. 9:1.0 

10.7:1.0 

3.0:1. 

*  Single  family  only. 
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Since  sonic  boom  damage  is  not  sensitive  as  to  structure  occupancy , 
the  explanation  must  be  in  the  differences  in  attitude  between  the  two 
types  of  occupants.  The  owner  is  normally  more  sensitive  to  the  condi¬ 
tion  of  his  house  than  lessees  ire,  since  the  owner  pays  for  general  up¬ 
keep  and  would  be  more  observant  to  possible  damage  from  sonic  boom.  The 

lessee,  on  the  other  hand,  may  react  only  to  the  most  obvious  damage,  may 
be  home  less,  or  may  seldom  see  the  owner  who  is  generally  the  one  that 
must  file  the  actual  claim. 

Interim  Technical  Report  2,  in  comparing  damage  incidents  and  exist¬ 
ing  single  family  structures  in  regard  to  building  characteristics,  used 
FHA  Homes-1964  as  its  data  source.  In  the  discussion  of  the  effect  on 
age  of  structures,  it  was  shown  that  FHA  data — at  least  in  regard  to 
age — appear  to  be  skewed  toward  more  recent  periods  and  thus  are  not  rep¬ 
resentative  of  the  total  data  base.  Since  no  other  applicable  source  was 

available  on  building  characteristics,  this  comparison  is  not  included 
here.  Also,  any  use  of  the  comparisons  shown  in  Appendix  F  should  care¬ 
fully  consider  the  possible  prejudice  toward  more  recent  building  con¬ 
struction  characteristics. 
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VIII  SPECIAL  ANALYSES 


Comparison  of  Estimated  Repair  Costs  and  Payments 


To  this  point,  many  aspects  of  the  claims  for  sonic  boom  damage  have 
been  discussed:  a  general  appraisal  has  been  made  of  total  claims,  the 
paid  and  denied  claims  have  been  compared,  and  paid  claims  believed  to 
best  represent  those  of  probable-to-possible  sonic  boom  causation  have 
been  studied  in  detail.  Wher:  possible,  comparisons  of  the  paid  claims 
to  the  data  base  were  made.  But  so  far  nothing  has  been  said  concerning 
the  costs  of  repair  and  the  payments  made  in  regard  to  these  costs. 

Cost  is  one  of  the  more  important  items  in  understanding  the  magni¬ 
tude  of  the  sonic  boom  damage  problem,  both  past  and  future,  and  in  pre¬ 
dicting  damage  costs  to  be  incurred  in  the  future  as  (  result  of  super¬ 
sonic  transports  or  other  supersonic  aircraft. 

Table  32  provides  information  on  estimated  repair  costs  for  glass, 
plaster,  and  other  damage  and  also  the  payments  actually  made  for  these 
types  of  damage.  Information  in  the  data  bank  regarding  damage  repair 
costs  is  expressed  in  terms  of  "incidents,"  whereas  the  data  from  the  Air 
Force  Weekly  Reports  on  payments  were  in  terms  of  "claims. "  To  make  the 
two  comparable,  they  were  converted  to  an  approximate  cost  per  claim  by 
multiplying  the  average  damage  cost  per  incident  by  the  number  of  inci¬ 
dents  per  claim  for  each  boom  area. 

The  amount  paid  generally  does  not  equal  the  estimated  damage  cost 
because  of  Air  Force  policy  that  damage  repairs  should  not  improve  the 
value  of  an  installation  or  otherwise  enrich  existent  damaged  property. 

The  average  damage  impair  cost  per  claim  for  glass  damage  is  vari¬ 
able,  ranging  from  $52  per  claim  in  Oklahoma  City  to  $120  per  claim  in 
St.  Louis.  However,  even  though  the  repair  costs  are  variable,  the  per¬ 
centage  of  these  estimated  amounts  paid  is  nearly  100  percent  in  all  areas 
except  St.  Louis,  which  is  84  percent. 

The  average  damage  repair  costs  per  plaster  claim  is  fairly  consistent 
at  about  $165  for  the  controlled  overflight  areas;  however,  it  is  about 
twice  this  amount  for  FY66  claims.  (Since  the  average  damage  cost  for 
FY66  claims  is  also  higher  for  glass  and  other  damage,  this  could  be  due 
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Table  32 

DAMAGE  COST  VERSUS  PAYMENT  BY  TYPE  OF  DAMAGE 
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to  a  general  increase  in  repair  costs  with  time  or  for  different  regions 
of  the  country.)  Except  for  the  Chicago  boom  area,  only  about  a  third 
of  the  amount  claimed  was  paid.*  Again,  this  low  percentage  is  due  to 
the  policy  that  payment  for  damage  should  be  limited  to  replacement  in 
kind  with  no  improvement  of  the  property.  Since  most  plaster  damage  paid 
was  for  aggravation  of  existing  damage  or  impending  damage,  usually  only 
a  portion  of  the  claimed  amount  was  paid. 

Average  damage  repair  or  replacement  cost  for  other"  damages  for  the 
controlled  overflight  areas  is  approximately  $50  per  claim,  with  FY66 
again  having  a  considerably  higher  cost.  The  amount  actually  paid  varied 
from  63  to  92  percent  of  the  amount  claimed. 

The  composite  of  all  types  of  damage  results  in  an  average  damage 
repair  cost  per  claim  of  $93  for  the  controlled  overflight  areas  and  $143 
for  FY66.  The  average  amount  paid  was  $72  for  the  five  boom  areas  and 
$103  for  FY66,  or  about  75  percent  of  repair  estimates  for  all  areas. 

This  ranged  from  55  percent  in  St.  Louis  and  Milwaukee  to  89  percent  in 
Pittsburgh,  with  Oklahoma  City  in  the  midrange  at  70  percent. 


Appeals 


Air  Force  claims  procedures,  in  effect,  allow  the  claim  file  of  a 
claimant  dissatisfied  with  a  decision  to  be  forwarded  to  Headquarters, 

United  States  Air  Force  (AFJALD) ,  for  review,  opinion,  and  action  This 
section  analyzes  the  quantitative  effect  of  this  procedure  on  total  claims 
handling  and  total  payments  made.  A  profile  of  the  typical  appellant  is 
also  indicated. 

Information  on  the  five  boom  areas  in  Tables  33  and  34  was  prepared 
from  data  in  the  final  report  Special  Claims  Offices:  Sonic  Boom  Report 
Analysis  for  the  Period  Ending  31  October  1666,  and  information  for  FY66 
was  prepared  from  claims  inforiuation  in  the  data  bank  through  December  1966. 

Of  the  11,611  adjudicated  claims  from  all  the  indicated  sonic  boom 
events,  approximately  10  percent  were  appealed.  Although  additional  in¬ 
vestigations  in  the  field  were  not  required,  appeals  doubled,  if  not 


ti 


*  As  the  amount  claimed  was  generally  always  the  same  as  the  amount 
established  by  bonafide  contractor  estimates,  the  "claimed  amount" 
was  taken  as  equal  to  the  "Damage  Cost,  Estimated. " 
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trebled,  the  office  handling  time  for  this  10  percent  of  the  files. 

The  rate  at  which  appeals  were  filed  varied  from  7  percent  of  total 
claims  filed  in  the  "B-58  cities"  (weighted  average)  to  15.5  percent 
in  the  Oklahoma  City  boom  area.  This  appeal  rate  in  Oklahoma  ^ty,  ap¬ 
proximately  twice  as  great,  was  no  doubt  due  to  the  lesser  payment-to- 
claims  ratio  there  (see  Table  1).  From  Table  34  the  more  comparable 
ratios  (in  percent)  of  appeals-to-denied  claims  suggests  that  a  claim¬ 
ant  dissatisfied  with  the  disposition  of  his  claim  at  the  field  level 
was  only  slightly  more  apt  to  appeal  his  case  if  he  lived  in  Oklahoma 
City  than  in  Chicago,  Pittsburgh,  or  Milwaukee.  As  suggested,  the  per¬ 
centage  difference  was  due  to  differences  in  payment  rates. 


Table  33 

APPEALS— SUMMARY 


1 

OBA 

CBA 

PBA 

MBA 

SBA 

FY66 

Total 

! 

Claims  adjudicated 

4,901 

3,116 

1,088 

621 

476 

1,409 

11,611 

Claims  appealed 

769 

237 

81 

36 

22 

64* 

1,209 

f 

Percent  of  adjudi¬ 
cations 

15.5 

7.5 

7.5 

6 

4.5 

4.5 

10.5 

i 

Average  amount  ap¬ 
pealed 

$485t 

* 

$315§ 

$265** 

$245 

$420tt 

i 

Includes  four  appeals  involving  animals. 

Based  on  69  appeals  (9  percent  sample). 

Available  data  not  representative  as  to  amounts  appealed. 
Does  not  include  appeals  for  $17,900,  $19,350,  $5,220. 
Does  not  include  appeal  for  $3,600. 

Does  not  include  two  appeals  for  $3,900  each. 

Table  34 

APPEALS— DENIED  CLAIMS 


OBA 

CBA 

PBA 

MBA 

SBA 

FY66 

Claims  denied 

4,612 

1,652 

585 

262 

261 

688 

Appeals  as  a  per¬ 
cent  of  denied 

16.5 

14.5 

14 

14 

8.5 

9.5 

Total 

3,060 


*  All  appeals  must  be  forwarded  to  the  Staff  Judge  Advocate,  Air  Force 
Logistics  Command,  before  they  are  sent  to  Headquarters  (AFJALD). 
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The  data  bank  contains  289  appeal  cases,  comprising  essentially  all 
appeals  in  Pittsburgh,  Milwaukee,  St.  Louis,  and  FY66;  9  percent  of  the 
appeals  in  Oklahoma  City,  including  all  cases  where  amounts  were  paid 
due  to  appeal;  and  paid  appeal  files  for  the  Chicago  boom  area. 

Table  35  shows  that  only  3  percent  of  the  findings  of  the  base  claims 
officer  were  reversed  or  amended.  Although  the  average  payment  made  under 
benefit  of  appeal  ($75)  is  comparable  to  payments  made  by  direct  award  at 
the  field  level,  the  effect  on  total  amounts  paid  for  appealed  damages  is 
negligible  in  the  B-58  cities.  The  6  percent  of  total  payments  indicated 
for  the  Oklahoma  City  boom  area  could  be  due  to  both  the  larger  percentage 
of  appeals  in  Oklahoma  City  and  policy  differences  between  the  field  and 
Headquarters  levels.  In  any  event,  it  seems  evident  that  the  cost  of  han¬ 
dling  appeals  far  outweighs  the  cost  of  the  awards  made. 


Table  35 

APPEALS— PAID  AND  DENIED 


ORA  CRA  PRA  MBA  SRA  FY66 


Total 


Appeals  denied  (prior 
total  denial  of  claim 
at  base  level) 

Appeals  denied  (prior 
partial  denial  of  claim 
at  base  level) 

4ppeals  paid  in  full  or 
in  part 

Percent  of  total  ap¬ 
peals 

Amount  awarded  under 
appeal 

Percent  of  total 
moneys  paid 


*  t 

741  214  72  26  21  55 


10  7  3  2 


10  3  1  1 


2.7%  4.2%  3.7%  2.8%  4.5%  3.1% 


$1,172  $1,206  $361  $22  $7  $116 


1  0+  0+ 


1,129 


$2,884 


Average  amount  awarded  $  56  $  120  $120  $22  $7  $  58 


$  75 


*  From  USAF  records;  sample  only  in  data  bank, 
t  From  USAF  records;  none  in  data  bank. 
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Table  36  indicates  various  characteristics  of  the  289  appeal  cases 
reviewed. 


Table  36 

APPIALS— CHARACTERISTICS 


Central  city  location 
Suburban  location 
Owner  occupied 

Single  family  residence 
Multifamily  structure 
Commercial  structure 

Older  than  25  years 
Wood  frame 
Masonry  frame 
One  or  two  stories 

Appealed  miscellaneous 
damage  incidents 
Appealed  plaster  damage 
incidents 

Appealed  glass  damage 
incidents 

Appealed  fallen  object 
incidents 

Engineer  investigated 


OBA*  CRAt  PBA 

MBA 

SBA 

FY66 

94% 

47% 

50% 

58% 

n.a. 

6 

53 

50 

42 

n.a. 

90 

93 

86 

96 

80 

90 

83 

80 

92 

87 

6 

9 

7 

8 

1 

4 

8 

13 

0 

12 

65 

55 

36 

35 

46 

90 

58 

71 

70 

80 

10 

42 

29 

30 

20 

100 

86 

97 

90 

96 

29 

1 

42 

47 

52 

37 

56 

30 

42 

44 

41 

15 

24 

8 

4 

18 

0 

4 

3 

0 

4 

84 

50 

77 

54 

67 

*  Percentages  based  on  9  percent  sample  of  the  769  appeals  filed, 
t  Chicago  percentages  not  comparable;  only  appeal  files  where  some  award 
was  made  are  included  in  the  data  bank  and  therefore  are  considered 
unrepresentative  of  general  characteristics. 


Where  cities  have  incurred  suburban  sprawl,  there  is  an  equal  chance 
of  the  appellant  living  in  either  the  central  city  or  a  suburb.  Nine  times 
out  of  ten,  he  will  be  owner  of  a  single  family  residence. 


83 


The  highest  incidence  of  appeals  involves  miscellaneous  damages 
that  are  not  normally  considered  susceptible  to  damage  by  sonic  boom- 
hot  water  heaters,  bathroom  fixtures,  concrete  foundations,  TV  sets,  and 
chimneys.  An  exception  is  in  the  Oklahoma  City  boom  area,  where  almost 
twice  as  many  plaster  incidents  were  appealed  as  were  miscellaneous  dam¬ 
ages,  no  doubt  due  to  the  comparatively  high  rate  of  plaster  damage 
claimed  there  over  other  types  (65  percent  plaster  and  only  8  percent 
glass).  Appealed  damage  types  generally  followed  in  reverse  order  the 
statistical  likelihood  of  payment  for  the  various  types  (see  Table  18). 


Startle  Effect  on  lecple  and  Animals 


Although  the  data  retrieval  and  analyses  mainly  considered  the  na¬ 
ture  and  extent  of  damage  to  structures,  two  additional  causes  of  public 
reaction  to  sonic  booms  were  considered — injury,  real  or  imagined,  to 
people  and  animals.  For  purposes  of  this  report,  poultry  and  egg  produc¬ 
tion  are  included  in  the  animal  category. 

Of  the  5,572  claims  in  the  data  bank,  nine  involve  startle,  or  at 
least  presumed  startle,  of  people  and  25  of  animals.  (These  34  cases  are 
described  briefly  in  Appendix  C. )  Since  the  data  bank  does  not  include 
the  unpaid  claims  in  Chicago  or  most  of  the  unpaid  claims  in  Oklahoma  City, 
an  approximation  was  made  for  the  purposes  of  establishing  startle  inci¬ 
dence  as  a  function  of  total  claims  (Table  37).  Assuming  the  incidence 
of  startle  cases  is  the  same  for  "nonincluded  unpaid  claims"  as  for  "in¬ 
cluded  unpaid  claims,"  there  was  less  than  one  personal  injury  claimed 
per  1,000  claims  in  the  five  boom  areas  as  compared  with  3.5  per  1,000  on 
nationwide  FY66  basis.  Of  the  approximately  12  cases,  only  two  were  paid. 

The  incidence  of  claims  involving  animals  is  almost  twice  that  for 
people  in  the  boom  cities  and  almost  four  times  that  for  people  in  FY66. 
Considering  the  population  of  domesticated  animals  to  be  far  less  than 
that  of  people,  at  least  in  the  numerous  urban  areas  overflown,  it  can  be 
surmised  either  that  animals  are  much  more  sensitive  to  sonic  booms  than 
humans,  or  that  claims  involving  animals  merely  manifest  unfavorable  human 
reactions  to  sonic  boom  disturbances.  Although  the  over°.ll  number  of  peo¬ 
ple  and  animal  claims  is  very  small  (approximately  0.4  percent  of  all 
claims),  36  percent  of  the  animel  cases  were  paid,  compared  with  16  per¬ 
cent  of  the  cases  involving  people. 

A  13  September  1966  report  by  R.  L.  Atwood  to  the  Committee  on  SST- 
Sonic  Boom  provides  some  additional  insight  into  claims  involving  animals. 
This  report,  summarized  in  Table  38,  indicates  that  of  29,824  sonic  boom 
claims  filed  during  FY62  through  FY66,  163  were  concerned  with  animals. 
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Table  37 

CLAIMS  INVOLVING  STAJtTUE 


Five  Boom  Areas 

Fiscal  Year  1936 

Total 

People 

Claims  in  data  bank 

4,163* 

1,409 

5,572 

3 

Startle  cases  in  data  bank 

4  (2  paid) 

5  (none  paid) 

9 

4 

CBA  and  OBA  claims  not  in 

data  bank 

6,000* 

6,000* 

I 

1 

| 

Estimated  unpaid  cases  not 

in  bank 

3 

— 

3 

1 

I 

Estimated  totals: 

claims 

10,000 

1,400 

11,400 

'I 

B 

cases 

7 

5 

12 

rate  (per  1,000 
claims) 

0.7 

3.5 

1 

Animals 

Startle  cases  in  data  bank 

7  (3  paid) 

18  (8  paid) 

25 

l 

Estimated  unpaid  cases  not 

in  bank 

6 

— 

6 

I 

1 

Estimated  totals: 

claims 

10,000 

1,400 

11,400 

cases 

13 

18 

31 

§ 

A 

rate  (per  1,000 
claims) 

1.3 

13 

2.7 

*  Includes  16  claims  from  Edwards  AFB  tests  in  June  1966. 


Table  38 

STARTLE  EFFECT  -  ANIMAL  CLAIMS,  FISCAL  YEARS  1962  THROUGH  1966 

(29,824  Claims) 


Average  Ranking  by 

Amount  ”%  Paid”  Open  Cases 


Classification 

Cases 

Paid 

%  Paid 

Paid 

(weighted) 

(amount  claimed) 

Chickens 

33 

16 

49% 

$  200 

1 

3  ($6550) 

Horses 

25 

10 

40 

397 

2 

3  ($15,278) 

Cattle 

16 

10 

55 

276 

3 

1  ($476) 

Eggs 

16 

1 

6 

3 

6 

Dogs 

16 

1 

6 

48 

6 

Mink 

13 

9 

6- 

1,700 

4 

4  ($139,419) 

Turkeys 

11 

4 

36 

4,650* 

5 

Pheasants 

2 

1 

50 

17 

6 

Rabbits 

2 

1 

50 

350 

6 

2  ($310) 

Hogs 

1 

1 

100 

87 

6 

Cats 

0 

0 

0 

0 

- 

Other 

11 

_4 

36 

95 

- 

2  ($650) 

Total 

148 

58 

39% 

$  775| 

- 

15 

Total  cases 

163 

Rate  (per  1, 

000  claims) 

5.5  cases 

*  Includes  one  payment  for  $13,879. 

f  If  $13,879  not  included,  average  payment  for  other  57  claims  would  be 
$540. 

Source:  R.L.  Atwood;  Air  Force  Claims  Data  Management  System;  Report  of 

13  September  1966. 
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This  results  in  a  rate  of  5.5  cases  per  1000  claims,  which  falls  between 
data  bank  figures  for  the  five  boom  areas  and  FY66  and  no  doubt  reflects 
the  averaging  effect  of  flights  over  both  highly  urbanized  places  and 
rural  areas.  The  payment  of  39  percent  of  the  claims  is  consistent  with 
the  36  percent  noted  above. 


Of  some  significance  is  the  $775  average  payment  made.  Information 
in  the  Atwood  report  indicates  that  the  average  payment  for  damage  to 
structures  was  considerably  lower  at  $102  per  paid  claim.  Although  chick¬ 
ens  accounted  for  the  greatest  number  of  claims,  as  well  as  the  highest 
payment  ratio  (weighted),  turkeys  and  mink  were  considerably  more  costly 
from  the  standpoint  of  claims  payments. 
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Edwards  AFB  Overflights  -  June  1966 


Edwards  AFB  complaint  and  claim  files  were  analyzed  to  make  prelim¬ 
inary  comparisons  with  other  claims  data  already  in  the  data  bank.  Since 
sonic  booms  occurred  from  aircraft  other  than  those  scheduled  in  the 
June  1966  exercise,  comparisons  are  only  illustrative  and  do  not  lend 
themselves  to  analyses  of  rates  for  prediction  purposes.  All  files,  com¬ 
plaint  logs,  complaint  documents,  investigator  reports,  and  flight  logs 
were  reviewed;  the  results  are  based  on  data  retrieved  through  October  1966. 

Between  3  June  and  23  June,  165  scheduled  sonic  booms  were  logged  on 
15  ’Doom  activity  days,  yielding  an  average  of  11  boons  per  day  (OBA,  7.5  per¬ 
cent;  CBA,  1.3;  PBA,  1.3;  MBA,  1.5;  and  SBA,  1.1).  Approximately  60  per¬ 
cent  of  the  logged  sonic  booms  were  occasioned  by  B-58s  and  35  percent 
by  Century  Series  fighters.  Eight  booms  were  by  B-70,  B-71,  and  YF-12 
aircraft. 

From  this  test  series,  49  complaints  of  damage  were  received  by  the 
Air  Force  Claims  Office,  almost  all  of  which  were  subject  to  investigation 
at  the  site  of  the  damage.  Sixteen  claims  had  been  filed  and,  after  adju¬ 
dication,  15  were  approved  either  in  whole  or  in  part.  This  suggests  that 
the  claim-to-complaint  ratio  is  33  percent  (OBA,  50  percent;  CBA  44;  PBA, 

60;  MBA,  67;  and  SBA,  35)  and  that  the  payment-to-claim  ratio  is  94  per¬ 
cent  (OBA,  6  percent;  CBA,  47;  PBA,  46;  MBA,  42;  and  SBA,  45).  However, 
careful  rev.  /  of  the  investigators*  reports  suggests  that  another  15  re¬ 
ported  damage  occurrences  were  probably  due  to  sonic  booms,  and  full  or 
partial  payment  would  be  recommended  if  claims  are  actually  filed.  Assum¬ 
ing  that  these  15  are  valid  incidents  of  damage  (a  total  then  of  30),  the 
claims-to-complaints  ratio  would  be  61  percent.  The  94  percent  payment- 
to-claims  ratio  may  be  reduced  slightly;  although,  for  purposes  of  com¬ 
parisons,  it  has  been  retained.  One  reason  for  this  potentially  high 
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ratio  might  be  that  the  explanation  the  investigator  gave  the  claimant 
at  the  time  of  the  investigation  caused  Impossible  or  improbable  com* 
plaints  to  not  be  filed  as  formal  claims.  Further ,  some  of  the  booms 
generated  during  the  Edwards  tests  were  considerably  more  intense  (on 
the  order  of  2  to  3  pounds  per  square  foot  nominal  overpressure)  than 
the  nominal  overpressure  in  other  test  cities. 

In  addition  to  the  30  known  incidents  of  probable  sonic  boom  dam¬ 
age  in  the  Edwards  AFB  area  (EBA),  eight  other  claims  were  received  at 
the  Edwards  AFB  Maintenance  Office  for  damage  on  the  base,  but  no  formal 
claim  procedure  was  instituted  to  handle  them.  Table  39  compares  the 
Edwards  bcom  area  with  other  boom  areas. 


Table  39 

COMPARISON  OF  PAID  CLAIMS 


EBA/1 

OBA 

CBA 

PBA 

MBA 

SBA 

™— 

— 

— 

— 

— 

Glass 

77% 

38% 

75% 

71% 

47% 

44% 

Plaster 

7 

45 

14 

12 

32 

42 

'bther "  damage 

16 

17 

11 

17 

21 

14 

Single  family  structures 

77 

82 

60 

73 

85 

76 

Commercial  structures 

23 

15 

29 

20 

10 

17 

Commercial  structures, 
glass  damage  only 

100 

82 

93 

90 

96 

86 

*  For  EBA,  percentages  include  15  probable  damage  incidents  not  yet 
filed  as  claims. 


Twenty-six  of  the  30  damage  incidents  occurred  on  known  dates;  the 
following  number  and  types  of  aircraft  were  recorded  in  flight  test  logs 
as  having  flown  on  the  days  indicated: 

46%  occurred  on  20  June;  12th  boom  activity  day;  10  B-58  booms 

15%  occurred  on  21  June;  13th  boom  activity  day;  13  B-58  booms 

11%  occurred  on  13  June;  8th  boom  activity  day;  8  B-58  booms 

2  F-104  booms 
2  B-71  booms 


8%  occurred  on  7  June;  5th  boom  activity  day;  10  B-58  booms 

3  F-106  booms 

(Eighty  percent  of  the  damage  incidents  occurred  on  four  days 
of  predominantly  B-58  activity,  as  logged.  The  peak  period  of 
incidence  was  not  in  the  initial  days  of  sonic  booms,  as  it 
was  in  Chicago,  Pittsburgh,  Milwaukee,  and  Oklahoma  City;  even 
though  for  the  Edwards  test,  there  were  at  least  eight  booms 
on  the  third  activity  day,  15  on  the  fourth,  13  on  the  fifth, 
and  16  on  the  sixth. ) 


8%  occurred  on  23  June;  15th  boom  activity  day; 


4%  occurred  on  8  Jure;  6th  boom  activity  day; 


4%  occurred  on  9  June;  7th  boom  activity  day; 


4%  occurred  on  14  June;  9th  boom  activity  day; 


7  B-58  booms 
7  F-104  booms 

2  YF-12  booms 
12  B-58  booms 

3  F-106  booms 
1  B-70  boom 

15  B-58  booms 
3  F-106  booms 
1  B-71  boom 
6  F-104  booms 


(The  remaining  20  percent  occurred  on  four  days  where  most  of 
the  logged  overflights  were  by  B-58s,  however,  with  a  higher 
percentage  of  other  aircraft  logged.  All  days  of  damage  had 
at  least  seven  booms  from  B-58s.  No  damage  was  reported  on 
the  first,  second,  third,  tenth,  and  eleventh  boom  activity 
davs.  when  F-104s  and  F-106s  were  the  only  known  aircraft  fly¬ 
ing  in  the  test  program,  except  for  one  B-70  flight  on  the 
second  day. ) 


As  previously  noted,  an  additional  number  of  booms  from  unknown  air¬ 
craft  occurred  in  the  area  during  the  test  period;  accordingly,  it  would 
be  inappropriate  to  correlate  damage  to  aircraft.  Of  the  damage,  37  per¬ 
cent  occurred  in  Tehachapi,  33  percent  in  Lancaster,  10  percent  in  Quartz 
Hill,  and  7  percent  in  Palmdale.  The  remaining  damage  consisted  of  one 
incident  each  in  Barstow,  Rosamond,  Lake  Isabella,  and  Edwards  AFB. 

Sixteen  incidents  of  damage  were  known  to  occur  in  structures  con¬ 
structed  within  the  last  10  years.  Eight  structures  were  older  than  10 
years  but  less  than  25  years  old.  Of  occurrences  where  age  of  structure 
was  noted,  none  involved  structures  older  than  25  years.  This  is  not 
consistent  with  statistics  for  the  five  boom  areas,  where  39  to  65  per¬ 
cent  of  the  damage  occurred  in  older  structures;  however,  this  is  readily 
explained  by  the  vast  percentage  of  newer  homes  in  the  Edwards  area. 
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Housing  census  data  for  1960  indicates  that  approximately  86  percent  of 
all  single  family  structures  in  the  Lance ster-Palmdale  area  were  con¬ 
structed  after  1950.  This  far  exceeds  the  percentages  shown  in  Table  -0 
for  the  other  boom  areas,  even  since  1940. 

Claims  data  from  the  recent  second  series  of  Edwards  AFB  overflights 
are  understood  to  be  minimal.  They  are  not  included  in  the  data  bank  at 
this  time. 
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STRUCTURE  DESIGNATORS,  DAMAGE  DESCRIPTORS,  AND  SAMPLE 
"SUPPLEMENTARY  CLAIMS  RECORD"  FORM-REVISED 


? 


n 


o 


1 


I 

l 

£ 


e 

8 

c 


•8 

V 

.c 

* 


h 

si 


S  u 

•  n 


Is  ? 

*  *  ►  )  cr 


j3  is 
**- 
O 

J 

1 

u 


,? 

J 

o 


12-16  | 
ST*NO 


PflCTTB 


!7r» 

STREET  NAME 


A  $ 


BLQiklj 


JBlftLlU, 


□m 


34-41 

CITY 

42-47 

DATE 

1 

49-51 

STATE 

i 

! 

1 

s 

B 

58-61 

AGE 

CN 

I 

HTH 

inrnnrn 

UUHL'UL1 

R15H 

B 

a 

E 

uJH 

USlilfi 

flB 

m 

R01 

OCA 

64 

N 

1 

X  .£ 

^  % 

Year 

1 

o  s 

SD  1 

MAA 

65 

Q 

2 

2 

L  M 

FR  : 

LOG 

66 

D 

. 

5 

; 

M  C 

DD  * 

HAF 

C 

• 

• 

1 

99 

j 

S’ 

99 

9 

,  j  ! 

c 

Q 

0(=10+) 

I 

A 

i 

sound 

OCA  (Blank)  =  Oklahoma  City 

MAA-N  =  Pittsburgh 

OCA-Q  =  Milwaukee 

LOG-C  =  Chicago 

OCA-D  =  Chicago 

HAF  =  Hdqtrs.  Washington,  D.C. 

OCA-N  =  St  Louis 

MAA  =  Middletown  Air  Materiel  Area 
MOA  =  Mobile  Air  Materiel  Area 
OCA  =  Oklahoma  City  Air  Materiel  Area 
OOA  =  Ogden  Air  Materiel  Area 
SAA  =  Sen  Antonio  Air  Materiel  Area 
SMA  =  Sacramento  Air  Materiel  Area 
WRA  =  Warner  Robins  Air  Materiel  Area 
W?B  =  Wright-Patterson  Air  Force  Base 


Blank  =  No  known  aircraft  in  area 

1  =  Century  Series 

2  =  B-58 

3  =  B-70 


0  owned 
L  leased 
M  other 


fair 

de  lapidated 


4  =  SR-71 ,  YF12 

, - - J 

W 

wood 

5  =  F-5 

WS 

siding 

6  =  F-4,  RF4 

S  single 

WH 

shingle 

7  =  T-38 

M  multiple 

AS 

asbestos  shingle 

8  =  F-8 

C  commercial 

FB 

fiber  board 

9  =  Unknown 

1  industrial 

BS 

brick  or  stone  veneer 

SC 

stucco  or 

concrete  block  veneer 

FF 

combination 

OF 

other 

M 

masonry 

MB 

biick  or  stone 

MC 

stucco  or  concrete  block 

MM 

combination 

OM 

other 

FM 

combination  (W  and  M) 

CC 

concrete  (reinforced) 

SL 

steel  -  light 

SH 

steel  -  heavy 

Figure  A  -  1 

STRUCTURE  DESIGNATORS,  DAMAGE  DESCRIPTIONS, 

AND  SAMPLE  SUPPLEMENTARY  CLAIMS  RECORD  FORM  (Revised) 


Sorting  Code  -  see  Table  A  -  1 


Repair  cost  (actual  or 
contractor's  estimate) 


mEmiBBimroBna^nig 


!  ! 

SD  1 

;  1  ' 

E  =  Engineer 

FR  : 

A  -  Air  Force  (non -eng) 

►  DD  * 

1  =  Insurance  Co. 

99 

<J)  -  Other 

sound 

fair 

delapidated 

U  =  Unknown 

N  =  None 

AGR  aggravated  glau 

wood 

PRO  progressive  glass  or  plaster 

LTH  lath 

BRD  plaster  board  W-wet;  D-dry 

WDO  window  glau 

tiding 

PLT  plate  glau 

ihingle 

CAR  auto  window 

ssbestos  shingle 

MIR  mirror 

Fiber  board 

MFD  multiple  floor  damage 

Drick  or  stone  veneer 

CDR  claim  denial  recom’ed,  yet  pd. 

itucco  or 

ENG  engineer 

:oncrete  block  veneer 

ACO  acoustical  tile 

:ombination 

GRH  greenhouse  -  no.  damoged 

jther 

EXS  extra  strength  glau 

nasonry 
jrick  or  stone 

THR  thermal  pane 

FRM  structural  frame 

.tucco  or  concrete  block 

CHM  chimney 

:ombination 

CON  concrete 

other 

STC  stucco 

:ombination  (W  and  M) 

APL  appliance 

concrete  (reinforced) 

CIS  cistern 

iteel  -  light 

FIX  fixture  (plumbing) 

.teel  -  heavy 

1 

BRK  brick 

CER  ceramic  tile 

SIL  silo 

WAL  wall 

FOU  foundation 

SLB  slab  floor,  patio,  sidewalk 

PIP  pipe 

ROF  roof 

RTV  radio -TV 

LMP  lamp 

PER  personal  injury 

DOG  dog 
HOR  horse 

CPR  claim  payment  recommended, 
yet  denied 


- 75  76  GLASS  DAMAGE  ONLY 

A  Aluminum  frame 

S  Steel 

M  Metal  "  (exact  metal  unknown) 

W  Wood 

F  Fixed 

H  Hinged 

S  Sliding 

GLASS 

1  Glass  Breakage 

Unknown  nature 

2  Glass  Breakage 

Horizontal,  vertical, 
diogonal  cracks  from 
edge;  radial  from  center 

3  Glass  Breakoge 

Across  comer 


4  Glass  Breakage  -  Misc. 
Auto,  mirror 


PLASTER 

5  Plaster  Damage  -  Fallen 

Generally  at  central  area 
but  may  extend  to  edge 
or  comer 


6  Plaster  Damage  -  Cracked 

Horizontal,  vertical,  Nsx[.  f /  — 

diagonal  (but  net  from 
comers);  may  be  "hair  \ 

line"  or  "numerous" 

7  Plaster  Damage  -  Cracked 

Radiating  from  comers  or 
along  angle  joints  or  seams 


OTHERS 

8  Fallen  Object 
Bric-a-brac 


8  Fallen  Object 

Fixtures,  lamps,  mirrors, 
stove  pipes,  etc. 

9  Miscellaneous 

TV,  bathroom  and  floor 
fixtures,  animals,  peaple, 
structures,  etc. 


2  Minimum  dimension  leu  than  2  feet 

3  "  "  2  to  4  feet 

4  "  "4  feet  and  greater 

2 

3  Same  as  above 

4 

2 

3  Same  as  above 

4 


0 


5  Aggravated  damage 

6  New  damage 

7  Unknown 


‘5 

6  Same  as  above 

7 

5 

6  Same  as  above 

7 


8  Loose 


9  Secured 


0 


A - 


Table  A-l 


SORTING  CODES- -SUPPLEMENTARY  CLAIMS  RECORD  FORM 


Sorting  Code  "a",  Key  Punch  Card  Field  #52: 


1  =  Glass 

2  =  Plaster 

3  =  Fallen  object 

4  =  Miscellaneous 

Sorting  Code  "b", 

Key  Punch  Card  Field  #53: 

1  =  Oklahoma  City  boom  area 

2  =  Chicago  boom  area 

3  =  Pittsburgh  boom  area 

4  =  Milwaukee  boom  area 

5  =  St.  Louis  boom  area  (second) 

6  =  Edwards  AFB  experiment  (first) 

7  =  Fiscal  Year  1966 

Sorting  Code  "c", 

Key  Punch  Card  Field  #79: 

Z  =  2  or  more  incidents  of  damage 

Sorting  Code  "d", 

Key  Punch  Card  Field  #80: 

0  =  Investigation  only 

1  =  Claim  filed;  claim  paid  in  full 

2  =  Claim  filed;  claim  paid  in  part 

3  =  Claim  filed;  claim  denied 

4  =  Claim  filed;  partial  payment  offered, 

appealed,  full  payment  made 

5  =  Claim  filed;  partial  payment  offered, 

appealed,  award  increased 

6  =  Claim  filed;  partial  payment  offered, 

appealed,  appeal  denied 

7  =  Claim  filed;  claim  denied,  appealed, 

full  payment  made 

8  =  Claim  filed;  claim  denied,  appealed, 

partial  payment  -  ade 

9  =  Claim  filed;  claim  denied,  appealed, 

appeal  denied 
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Appendix  B 

DAMAGE  LOCATION  MAPS 
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ODVDIHD  TJNNVHD  JdOHS  Hid  OK 


Figure  B  -  3 

CHICAGO  BOOM  AREA 
Other  Damage 


Figure  B  -  5 

)  PITTSBURGH  BOOM  AREA 

)  Plaster  Damage 


MILWAUKEE  BOOM  AREA 
Glass  Damage 
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MILWAUKEE  BOOM  AREA 
Plaster  Damage 


35 


0 


0.5 


1.5  miles 


152 


40. 


Figure  B  -  11 

OKLAHOMA  CITY  BOOM  AREA 
Plaster  Damage 


.40. 


Figure  B  -  12 
OKLAHOMA  CiTY  BOOM  AREA 


Other  Damage 


✓ 


Figure  B  -  15 

ST.  LOUIS  BOOM  AREA 
Other  Damage 


Appendix  C 


STARTLE  EFFECT  ON  PEOPLE  AND  ANIMALS 


Table  C-l 


STARTLE  EFFECT  ON  PEOPLE  AND  ANIMALS 


Amount 


Area 

Remarks 

Claimed 

SBA 

Personal  injury  to  84-year  old  woman; 
caused  muscles  in  arm  to  tighten  iq>. 

$  37 

SBA 

Fracture  and  acute  sprain  of  left  wrist 
to  55-year  old  person. 

50 

0BA 

Claimant  alleges  that  sonic  booms  caused 
her  to  "black  out"  on  several  occasions. 

(60  years  old.) 

200 

PBA 

Claimant  fell  from  ladder  onto  bedroom 

dresser  and  caused  several  items  to  fall 

to  the  floor  and  break. 

134 

FY66 

Acute  hysteria. 

16 

FY66 

Claimant,  who  was  disabled,  fell  and  broke 

leg  at  time  of  double  sonic  boom.  She 
used  a  mechanical  walker,  was  walking  to 
niece's  car,  and  stepped  over  curb. 

FY66  Mental  aggravation  to  man  and  his  dog; 
wants  $10 /month  until  booms  stop. 

FY66  Claimant  pierced  eardrum  while  cleaning- 
ear  at  time  of  sonic  boom. 

FY66  Perforation  of  the  right  eardrum. 

Animals 

FY66  Hereford  steer  trampled  and  killed  when 
cattle  stampeded. 

FY66  Hereford  heifer  frightened  and  injured 
in  going  through  fence;  later  died. 

FY66  Heifer  frightened  and  running  caused 

lung  to  burst,  resulting  in  death. 

FY66  37  head  of  cattle  stampeded  and  damaged 

fence;  also  required  veterinarian  for 
treating  cattle. 

FY66  Cattle. 


2,499 

50 

1,307 

$  150 

170 

140 

100 


Amount 

Awarded 

$  37 

50 

0 

0 

0 

0 

0 

0 

0 

$  150 

170 

140 

25 

80%  paid 


C-3 


Table  C-l 
(continued) 


Area 

Remarks 

Amount 

Claimed 

Amour/; 

Awarded 

FY66 

Cattle  stampede  which  caused  cow  to  have 
a  miscarriage. 

$  225 

$  0 

FY66 

8  cows  frightened  and  ran  through  fence 
and  damaged  corn  field. 

200 

0 

FY66 

8  head  of  cattle  frightened  and  had  to  be 
sold  by  owner.  (Also  see  #HAF66/50006) 

476 

0 

FY66 

26, >  mink  kits  killed  by  their  mothers. 

$5,300 

$2,130 

FY66 

5 f>  mink  frightened  and  destroyed  young. 

1,100 

296 

FY66 

7JJ9  female  mink  became  frightened  result¬ 
ing  in  a  loss  of  250  kits. 

4,782 

1,9X2 

FY66 

160  mink  frightened — female  mink  ceased 
to  lactate  and  starved  young. 

2,400 

0 

FY66 

Rabbits  frightened  and  killed  their 
young  and  themselves. 

$  150 

$  0 

FY66 

Rabbits  frightened  and  killed  their 

young. 

160 

0 

FY66 

Arabian  colt  ran  into  barbed  wire  fence, 
cutting  itself,  and  reduced  value. 

$2 , 500 

$  0 

3BA 

Pony  jumped  and  broke  leg;  had  to  be 

killed. 

85 

85 

SBA 

Dog  ran  through  glass  pane  in  door  and 
cut  itself. 

$  50 

$  48 

CBA 

Pup. 

100 

100 

FY06 

French  poodle  male  dog  became  very  upset 
and  ran  about  house  biting  and  pulling 
or.  drapes  and  shower  curtain. 

128 

0 

C-4 


Table  C-l 
(concluded) 


Amount  Amount 


Area 

Remarks 

Claimed 

Awarded 

FY66 

411  chickens  6-weeks  old  piled  up  in 
corner  and  suffocated. 

$1,027 

$ 

0 

PBA 

Hatchery — 75  eggs — failure  of  hens  to 
hatch  the  eggs. 

100 

0 

OBA 

Egg  production  affected;  eggs  cracked:, 
showing  blood  spots. 

676 

0 

OBA 

2,000  game  bird  eggs  are  not  hatching 
properly  in  incubator. 

700 

0 

PBA 

Eggs. 

69 

0 

FY66 

47  geese  and  35  duck  eggs  failed  to 
hatch. 

85 

0 

Appendix  D 

FISCAL  YEAR  1966,  CLAIMS  SUMMARY 


(I 


MAA 

■■■■■■■■ 

Paid 

Denied 

Paid 

Denied 

Paid 

Denied  1 

Paid  J 

%  of 

%  of 

%  of 

%  Of 

t  Of 

%  Of 

%  Of 

Ktaber 

Category 

Number 

Category 

Mimber 

Category  Mustoer 

Category 

Number 

Category 

M iart>er 

Category 

Number 

Categor 

Claims 

It 

49  % 

20 

51  % 

168 

61  l 

107 

39  % 

166 

48  % 

179 

52  % 

50 

52  1 

Damage  Incidents 

20 

44 

25 

56 

211 

60 

130 

40 

176 

45 

219 

55 

52 

WkdM 

Average  damage  Incidents  per  claim 

1.25 

■S3 

1.06 

1.22 

1.04 

Single  family 

60 

24 

100 

104 

62 

160 

78 

27 

54 

Multi family 

— 

— 

— 

■H 

7 

4 

3 

1 

1 

2 

Commercial 

40 

— 

— 

44 

21 

10 

58 

34 

41 

21 

22 

44 

Other 

1 

— 

7 

15 

2 

Total  Carnage 

mm 

Glass 

14 

70 

5 

20 

66 

31 

22 

121 

69 

65 

Kfl 

39 

75 

Plaster 

5 

25 

11 

44 

14 

37 

27 

36 

20 

62 

Kfl 

6 

12 

Fallen  objects 

1 

5 

— 

— 

7 

3 

2 

9 

5 

8 

KB 

4 

7 

Miscellaneous 

-- 

" 

9 

36 

13 

68 

49 

10 

6 

84 

mm 

3 

6 

Average  damage  cost 

■m 

Glass 

$  33 

5  74 

6107 

$108 

$U0 

$105 

Plaster 

■21 

255 

279 

368 

288 

350 

253 

Fallen  objects 

mm 

— 

74 

130 

55 

70 

200 

Miscellaneous 

Ea 

247 

501 

598 

712 

660 

392 

Single  family 

■ 

Glass 

58 

5 

21 

94 

57 

17 

14 

62 

59 

33 

21 

16 

59 

Plaster 

33 

11 

46 

30 

18 

35 

30 

33 

32 

58 

36 

6 

22 

Fallen  objects 

9 

— 

— 

15 

9 

2 

2 

6 

6 

8 

5 

3 

11 

Miscellaneous 

Kl 

” 

8 

33 

26 

16 

63 

54 

3 

3 

61 

38 

2 

8 

8 Ingle  family  glass 

<1  feet 

5 

71 

3 

60 

37 

41 

6 

40 

17 

28 

16 

53 

2 

12 

2-4  feet 

2 

29 

1 

20 

46 

51 

4 

27 

36 

60 

8 

27 

6 

38 

>4  feet 

" 

— 

1 

20 

7 

8 

5 

33 

7 

12 

6 

20 

8 

50 

Average  panes  broken/single  family 

O 

glass  Incident 

3.8t 

2.6 

3.5* ** 

4.1 

3.6 

2.5$ 

1.6 

Single  family 

mm 

■f  •' 

mm 

<25  years  old 

3 

30 

10 

56 

54 

59 

57 

KB 

Bj 

58 

16 

>25  years  old 

7 

70 

8 

44 

38 

31 

23 

KB 

By 

42 

Sample  size 

10 

(83) 

18 

(75) 

92 

(56) 

80 

Ea 

(80) 

24 

Commercial 

H  1 

Glass 

7 

88 

— 

— 

42 

95 

11 

84 

55 

95 

29 

71 

21 

95 

Plaster 

1 

12 

— 

— 

— 

— 

— 

— 

— 

— 

3 

7 

— 

—  ( 

Fallen  objects 

— 

— 

— 

— 

— 

— 

1 

8 

2 

3 

— 

— 

1 

5 

Miscellaneous 

— 

— 

— 

— 

2 

5 

1 

8 

1 

2 

9 

2? 

— 

Commercial  glass  -  >4  feet 

6 

86 

— 

— 

38 

91 

9 

82 

46 

83 

21 

72 

15 

71 

Condition  of  structures  (all) 

■1 

DD 

— 

2 

11 

24 

17 

9 

10 

B  I 

2 

23 

13 

1 

2  , 

FR 

■ 

57 

4 

21 

42 

30 

30 

33 

13 

44 

25 

9 

20  < 

SD 

6 

43 

13 

68 

75 

53 

52 

57 

■ a 

85 

109 

62 

36 

78 

Sample  size 

‘  14 

(70) 

19 

(79) 

141 

(67) 

91 

(68) 

116 

(69) 

176 

(86) 

46 

(92) 

*  Includes  32  paid  claims  from  Washington  Court  House, 
t  Does  not  Include  2  claims  of  120  panes. 

$  Does  not  Include  1  clala  of  61  panes. 

$  Does  not  Include  2  claims  of  54  panes. 

**  Does  not  Include  4  claims  of  76  panes, 
tt  Does  not  Include  1  claim  of  23  panes. 


Table  D-l 


FISCAL  YEAR  1966  CLAIMS  SUMMARY 
(Includes  Claims  over  $ly000  and  Appeals) 


mmmm 

_  .■fcLUHr-  — 

^  ■LilLH  ..  -r,  _ 

'  ■LjLfcZai  M 

— 

Died 

Paid 

Denied 

Paid 

Denied 

Paid 

Denied 

Rid 

Denied 

Paid  | 

%  of 

%  of 

%  of 

%  of 

%  of 

%  of 

%  Of 

%  of 

%  Of 

Category 

Niariwr 

Category 

Number 

Category 

Number 

Category 

Humber 

Category 

Ni»ber 

Category 

Number 

Category 

Nuaber 

Category 

Number 

Category 

52  % 

50 

52  % 

46 

48  % 

35 

51  * 

33 

49  % 

191 

45  % 

231 

55  * 

56 

67  % 

27 

33  % 

36 

55 

52 

49 

54 

51 

37 

44 

48 

56 

212 

43 

279 

57 

59 

63 

35 

37 

40 

■Ell 

1.06 

1.45 

1.11 

1.21 

1.05 

1.30 

m 

■r] 

54 

77 

19 

51 

37 

79 

135 

66 

202 

76 

40 

69 

25 

76 

K 

2 

— 

— 

1 

3 

— 

— 

4 

2 

16 

6 

2 

3 

1 

3 

■a 

21 

44 

11 

23 

17 

46 

10 

21 

65 

32 

47 

18 

16 

28 

7 

21 

23 

■J 

-- 

1 

8 

14 

1 

2 

■ 

Hjfc 

mm 

39 

19 

15 

28 

31 

84 

8 

17 

163 

77 

95 

34 

80 

13 

37 

28 

i 

17 

31 

3 

8 

11 

23 

14 

6 

76 

27 

12 

34 

8 

2d 

1 

2 

2 

5 

2 

4 

12 

6 

16 

6 

1 

3 

1 

] 

Kfl 

....  H 

21 

39 

1 

3 

27 

56 

23 

11 

92 

33 

KM. 

9 

26 

3 

$105 

$  138 

m 

$  205 

$100 

$  87 

$  224 

1 

■ 

253 

320 

1,093 

802 

346 

246 

1,078 

200 

7 

46 

38 

KJ 

■ 

56 

100 

2 

392 

1,188 

125 

1,225 

m 

1,130 

3,145 

196 

21 

16 

59 

6 

16 

13 

68 

3 

8 

96 

71 

53 

26 

31 

78 

6 

jm 

5 

3] 

36 

6 

22 

17 

46 

3 

16 

11 

30 

13 

10 

67 

33 

5 

12 

12 

8 

5< 

s 

3 

11 

_ 

— 

2 

11 

1 

3 

8 

11 

6 

2 

5 

1 

Kfl 

1 

< 

38 

2 

8 

14 

38 

1 

5 

22 

59 

18 

71 

35 

2 

5 

6 

24 

2 

i: 

53 

2 

12 

2 

33 

1 

8 

2 

67 

19 

21 

13 

26 

9 

29 

2 

33 

1 

I 

27 

6 

38 

1 

17 

8 

67 

— 

— 

47 

51 

21 

43 

20 

65 

3 

50 

3 

m 

20 

8 

50 

3 

50 

3 

25 

1 

33 

26 

28 

15 

31 

2 

6 

1 

17 

i 

1.6 

1.8 

2.0 

2.7 

2.1 

2.4 

2.7** 

6.3 

4.0  j 

16 

67 

18 

60 

11 

69 

25 

68 

68 

78 

126 

81 

■  1 

14 

19 

5 

m 

a 

33 

12 

40 

5 

31 

12 

32 

19 

22 

30 

19 

86 

17 

KM 

5 

5C( 

■a 

24 

(89) 

30 

(81) 

16 

(84) 

37 

(100) 

87 

(64) 

156 

(77) 

(35) 

20 

Ba 

10 

(63 

71 

21 

95 

7 

76 

17 

100 

4 

D 

57 

88 

29 

62 

14 

87 

4 

57 

22 

H 

7 

— 

-- 

— 

— 

-- 

— 

1 

1 

4 

8 

— 

— 

— 

— 

-J 

1 

5 

1 

11 

— 

— 

1 

IS 

3 

5 

2 

4 

— 

— 

— 

— 

— 

22 

" 

— 

3 

33 

— 

— 

5 

Efl 

4 

6 

12 

26 

2 

13 

3 

43 

1 

72 

15 

71 

7 

100 

17 

100 

4 

100 

52 

91 

23 

79 

11 

79 

2 

67 

19 

86 

-  1 

13 

1 

2 

4 

9 

__ 

■'  - 

1 

20 

9 

■j 

5 

6 

22 

— 

| 

-i 

25 

9 

20 

17 

38 

1 

3 

14 

10 

8 

43 

21 

25 

12 

45 

1 

i 

62 

36 

78 

24 

53 

29 

97 

115 

91 

146 

70 

Hi 

70 

9 

33 

24 

(86) 

46 

(92) 

45 

(94) 

30 

(31) 

43 

(91) 

126 

(62l 

209 

20 

(35) 

27 

(82) 

25 

KS 

1 

1 


1 


Appendix  E 


DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST,  AND  BOOM  AREA 


Total  damage  inc'denta 

Total  glass  incider 

Less  than  2  ft  in  least  dimension 

2  ft  to  4  ft  in  least  dimension 

Greater  than  4  ft  in  least  dimension 

Damage  type  1 

Damage  type  2 

Damage  type  3 

Damage  type  4 

Window  glass 

Plate  glass 

Thermopane  glass 

Total  plaster  incidents 
Damage  type  55 
Damage  type  56 
Damage  type  57 

Subtotal 

Damage  type  65 
Damage  type  66 
Damage  type  67 

Subtotal 

Damage  type  75 
Damage  type  76 
Damage  type  77 

Subtotal 

Fallen  object  incidents 
Type  88 
Type  89 

Other  incidents  ("90"  series") 


Table  E-l 

DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  PITTSE 
(Denied  Incidents  -  623  Damage  Incf 

Single  Family  ^ 

(Includes  Duplexes)  Multifamily 


(80%  of  all 

damage  mci 

dents) 

(5%  of 

all  damage 

incidents) 

Average 

Average 

Average 

%  of 

Estimated 

No.  of 

Estimated 

%  of 

Estimated 

No.  of 

%  of 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

Cost  per 

Surfaces  , 

Total 

Total 

Incidents 

Category 

Incident 

Recorded 

Surface 

Incidents 

Category 

Incident 

Recorded  1 

623 

100% 

495 

100% 

$267 

$ 

31 

100% 

$307 

1 

j 

121 

19 

73 

14 

59 

204 

21 

5 

)6 

24 

9 

23 

25 

19 

31 

102 

99 

20 

1 

33 

4; 

1 

48 

52 

38 

61 

32 

85 

15 

2 

67 

12 

2 

22 

23 

5 

8 

162 

5 

162 

— 

— 

— 

22 

14 

108 

38 

40 

— 

— 

33 

20 

65 

58 

22 

1 

4 

1 

38 

28 

42 

93 

13 

2 

12 

2 

28 

11 

31 

15 

23 

2 

44 

6 

38 

29 

3 

26 

4 

6 

6 

225 

36 

201 

41 

257 

14 

45 

161 

26 

20 

145 

5 

176 

36 

29 

199 

_5 

67 

_ 

— 

62 

49 

24 

177 

10 

71 

101 

p 

9 

306 

_ 

— 

10 

9 

176 

— 

— 

j 

57 

51 

228 

1 

585 

76 

69 

25 

231 

1 

7 

585 

1 

33 

32 

277 

1 

302 

8 

8 

300 

— 

— 

45 

12 

3S8 

2 

195 

86 

83 

41 

326 

3 

22 

248 

25 

4 

20 

4 

90 

1 

3 

25 

1 

3 

2 

160 

— 

— 

j 

22 

18 

82 

1 

25 

252 

41 

201 

41 

372 

11 

36 

606 

ble  E-l 


TED  COST  -  PITTSBURGH  BOOM  AREA 
-  623  Damage  Incidents) 

Commercial  Industrial  Other  and  Unknown 

Multifamily  (Retail/Off Ice/Warehousing)  (1%  of  all  damage  (4%  of  all  damage 


K  of 

all  damage 
Average 

Incidents) 

Average 

(10%  of 

all  damage 
Average 

incidents) 

Average 

incidents) 

incidents) 

of 

Estimated 

No.  of 

Estimated 

%  of 

Estimated 

No.  of 

Estimated 

%  of 

%  of 

otal 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of  Total 

No.  of  Total 

egory 

Incident 

Recorded 

Surface 

Incidents 

Incident 

Recorded 

Surface 

Incidents  Category 

Incidents  Category 

|00% 

► 

$307 

$ 

60 

100% 

$401 

$ 

9 

100% 

28 

100% 

1C 

24 

9 

13 

27 

.45 

249 

40 

168 

3 

33 

13 

46 

33 

4 

1 

4 

1 

4 

25 

2 

12 

2 

66 

— 

'67 

12 

2 

12 

8 

32 

171 

17 

81 

— 

— 

— 

1  - 

— 

16 

64 

300 

18 

267 

1 

33 

— 

— 

8 

61 

10 

49 

— 

— 

4 

1 

4 

12 

398 

21 

227 

— 

— 

2 

2 

12 

5 

188 

6 

156 

3 

— 

44 

6 

15 

2 

270 

3 

180 

— 

13 

4 

2 

— 

21 

1 

— 

5 

161 

9 

15 

880 

__ 

__ 

1 

4 

176 

1 

83 

67 

2 

678 

71 

101 

3 

33 

479 

-- 

— 

1 

120 

585 

5 

1,273 

1 

1  7 

585 

6 

67 

1,080 

1 

302 

— 

— 

195 

— 

— 

22 

248 

... 

— 

~ 

— 

3 

25 

2 

3 

84 

1 

11 

1 

4 

25 

2 

84 

A 

1 

36 

606 

22 

37 

420 

5 

56 

13 

46 

**»»  ■’i**’ * ' «"  wn..*»wJw»w»v-7sw^^  . 
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Table  E-2 

DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  MILV 
(Denied  Incidents  -  360  Damage  Inc 

Single  Family  t 

(Includes  Duplexes)  Multifi 

(88%  of  all  dai,  age  incidents) _  _ (4%  of  all  dairq 

Average  Average  Avera 

%  of  Estimated  No.  of  Estimated  %  of  Estima 


%  of 

No.  of 

Total 

Cost  per 

Surf roes 

Cost  per 

No.  of 

Total 

Cost 

Total 

Total 

Incidents 

Category 

Incident 

Recorded 

Surface 

Incidents 

Category 

Incide: 

Total  damage  incidents 

360 

100% 

317 

100% 

$155 

$ 

13 

100% 

$112 

Total  glass  Incidents 

56 

16 

40 

13 

53 

118 

18 

5 

38 

126 

Less  than  2  ft  in  least  dimension 

19 

16 

41 

36 

64 

9 

3 

60 

182 

2  ft  to  4  ft  in  least  dimension 

18 

15 

38 

26 

45 

9 

2 

40 

42 

Greater  than  4  ft  in  least  dimension  14 

8 

21 

141 

8 

141 

— 

— 

Damage  type  1 

9 

6 

15 

39 

10 

24 

2 

40 

248 

Damage  type  2 

15 

11 

28 

61 

20 

34 

— 

— 

Damage  type  3 

27 

22 

55 

54 

87 

14 

3 

60 

44 

Damage  type  4 

5 

1 

2 

23 

1 

23 

— 

-- 

Window  glass 

24 

20 

4 

Plate  glass 

11 

4 

— 

Total  plaster  incidents 

176 

49 

166 

52 

167 

5 

38 

Damage  type  55 

11 

10 

163 

— 

Damage  type  56 

— 

-- 

— 

— 

Damage  type  57 

28 

24 

92 

3 

72) 

Subtotal 

39 

34 

21 

113 

3 

60 

72, 

Damage  ty.e  65 

12 

12 

108 

_ 

Damage  typt  66 

13 

11 

175 

1 

1501 

Damage  type  67 

22 

22 

201 

_ 

Subtotal 

47 

45 

27 

170 

1 

20 

150l 

I 

Damage  type  75 

31 

31 

174 

_ 

1 

i 

Damage  type  76 

8 

8 

143 

— 

Damage  type  77 

51 

48 

222 

1 

205 

Subtotal 

90 

87 

52 

198 

1 

20 

205 

Total  other  incidents 

128 

35 

111 

35 

165 

3 

23 

1 

88< 

Type  88 

1 

1 

1 

6 

— 

Type  89 

8 

5 

4 

97 

1 

33 

52] 

Type  90 

119 

105 

95 

170 

2 

67 

105 

i 


I 


1 


Table  E-2 


iTIMATED  COST  -  MILWAUKEE  BOOM  AREA 
its  -  360  1’amage  Incidents) 

l  Multifamily 

f  (4%  of  all  dar-.age  incidents) 

Commercial 

(Retail/Of f ice /Warehousing) 
(5%  of  all  damage  incidents) 

Other  and  Unknrwr 
(3%  of  all  da*  •••«»«■* 
incidents 

1 . 

Average 

Average 

Average 

Average 

I 

%  of 

Estimated 

No.  of 

Estimated 

%  of 

Estimated 

No.  of 

Estimated 

%  r 

1.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No .  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

To  >  i 

idents 

Category 

r  Incident 

Recorded 

Surface 

Incidents 

Category 

Incident 

Recorded 

Surface 

Incidents 

Cati  y 

:3 

100% 

$112 

18 

100% 

$290 

$ 

12 

to  i% 

5 

38 

126 

44 

$14 

7 

44 

200 

10 

140 

4 

33 

3 

60 

182 

36 

15 

— 

— 

— 

2 

40 

42 

8 

10 

1 

14 

52 

1 

52 

— 

— 

6 

86 

225 

9 

150 

-- 

2 

40 

248 

26 

19 

1 

14 

52 

1 

52 

— 

_ 

— 

57 

246 

6 

164 

— 

3 

60 

44 

18 

7 

2 

29 

183 

3 

122 

-- 

— 

-- 

4 

100 

4 

7 

— 

5 

38 

4 

22 

92 

1 

8 

— 

1 

80 

3 

72 

1 

36 

— 

3 

60 

72 

2 

50 

58 

1 

150 

1 

150 

-- 

1 

20 

150 

1 

25 

150 

— 

1 

205 

1 

104 

1 

1 

20 

205 

1 

25 

104 

1 

100 

3 

23 

88 

7 

44 

491 

7 

58 

1 

33 

52 

2 

129 

— 

f  2 

67 

105 

5 

636 

7 

100 

& 


i 

N 

Table  E-3 

DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  OKLAHOMA 
(Denied  Incidents  -  454  Damage  Incidt 


Single  Family  4 

(Includes  Duplexes)  llultlfamijJ 

(92%  of  all  damage  incidents) _  (2%  of  all  damage  n 


Total 

%  of 
Total 

No.  of 
Incidents 

%  of 
Total 
Category 

Average 
Estimated 
Cost  per 
Incident 

No.  of 
Surfaces 
Rocorded 

Average 
Estimated 
Cost  per 
Surface 

No  of 
Inc>  dents 

%  of 
Total 
Category 

Average 
Estimated 
Cost  per 
Incident 

Total  damage  incidents 

454 

100% 

451 

100% 

$208 

$ 

8 

100% 

$343 

Total  glass  incidents 

47 

11 

35 

8 

16 

84 

7 

2 

25 

12 

Less  than  2  ft  in  least  dimension 

25 

20 

62 

15 

57 

5 

2 

100 

12 

2  ft  to  4  ft  in  least  dimension 

12 

12 

38 

18 

23 

10 

— 

— 

— 

Greater  than  4  ft  in  least  dimension 

4 

0 

— 

— 

— 

— 

— 

— 

— 

Damage  type  1 

18 

16 

46 

19 

41 

7 

— 

— 

— 

Damage  type  2 

17 

11 

31 

15 

28 

6 

1 

50 

10 

Damage  type  2 

6 

5 

14 

13 

10 

6 

1 

50 

15 

Damage  type  4 

6 

3 

9 

16 

4 

12 

— 

— 

Window  glass 

24 

20 

2 

Plate  glass 

5 

1 

— 

Total  plaster  incidents 

255 

56 

245 

59 

277 

4 

50 

560 

Damage  type  55 

6 

5 

Damage  type  56 

— 

— 

Damage  type  57 

13 

13 

_ 

Subtotal 

19 

18 

7 

153 

— 

— 

Damage  type  65 

2 

2 

— 

Damage  type  66 

1 

1 

— 

Damage  type  67 

33 

32 

_1 

Subtotal 

36 

35 

14 

272 

1 

25 

690 

Damage  type  75 

44 

44 

— 

Damage  type  76 

28 

27 

— 

Damage  type  77 

128 

121 

3 

Subtotal 

200 

192 

79 

288 

3 

75 

523 

Fallen  object  incidents 

6 

1 

6 

2 

59 

— 

— 

Type  88 

1 

1 

Type  89 

5 

5 

Other  incidents  ("90  &  91  series") 

146 

32 

129 

31 

138 

2 

25 

229 

Type  90 

(139) 

122 

136 

2 

100 

229 

Type  91 

(7) 

7 

182 

*  Represents  approximately  10%  sample  of  total  denied  incidents 


Table  E-3 


ESTIMATED  COST  -  OKLAHOMA  CITY  BOOM  AREA 
Lidents  -  454  Damage  Incidents*) 


liultifnmily 


Commercial 

(Retail/Office/Warehousing) 


Other  and  Unknown 
(2%  of  all  damage 
incidents) 


3 

Average 

Average 

Average 

Average 

3d 

%  of 

Estimated 

No.  of 

Estimated 

%  of 

Estimated 

No.  of 

Estimated 

%  of 

3T 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

e 

Incidents 

Category 

Incident 

Recorded 

Surface 

Incidents 

Category 

Incident 

Recorded 

Surface 

Incidents 

Cat ego r 

8 

100% 

$343 

$ 

21 

100% 

$160 

$ 

10 

100% 

2 

25 

12 

3 

8 

7 

33 

48 

8 

42 

3 

30 

2 

100 

12 

3 

8 

3 

43 

23 

4 

18 

_ 

_ 

_ 

_ 

4 

57 

67 

4 

67 

— 

— 

— 

— 

— 

2 

29 

61 

3 

41 

1 

50 

10 

2 

5 

5 

71 

43 

5 

43 

1 

50 

15 

1 

15 

-- 

— 

— 

— 

— 

— 

— 

3 

100 

2 

2 

— 

4 

4 

50 

560 

5 

1 

24 

299 

1 

10 

— 

1 

20 

115 

25 


75 


690 


523 


80 


344 


100 


25 

100 


229 

229 


43 

100 


168 

168 


6 

6 


60 

100 


* •■'rnrnmmmi  CTWWW 
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Table  E-4  { 

s 

DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  ST. 

(Paid  Incidents  -  221  Damage  In< 

Single  Family 
(Includes  Duplexes) 


(76%  of  all 

damage  incidents) 

(77%  of  $ 

Average 

Average 

] 

%  of 

Estimated 

No.  of 

Estimated 

*  Of 

%  of 

No.  of  Total 

Cost  per 

Surfaces 

Cost  per 

No.  of  Total  J 

Total  Total 

Incidents  Category 

Incident 

Recorded 

Surface 

Incidents  Category^ 

1 

Total  damage  incidents 

221 

100% 

168 

100% 

$ 

$ 

16 

100% 

Total  glass  Incidents 

97 

44 

57 

34 

34 

176 

7 

8 

50 

Less  than  2  ft  in  least  dimension 

24 

21 

42 

28 

86 

7 

2 

25 

2  ft  to  4  ft  in  least  dimension 

30 

23 

46 

22 

68 

8 

5 

62 

Greater  than  4  ft  in  least  dimension 

36 

6 

12 

87 

12 

43 

1 

13 

Damage  type  1 

38 

17 

30 

20 

55 

6 

6 

75 

Damage  type  2 

40 

25 

44 

43 

70 

15 

1 

13 

Damage  type  3 

11 

8 

14 

26 

31 

7 

1 

13 

Damage  type  4 

7 

7 

12 

46 

7 

46 

0 

-- 

Window  glass 

38 

31 

5 

Plate  glass 

36 

4 

2 

Noted  as  progressive 

1 

1 

0 

Total  plaster  incidents 

95 

43 

85 

51 

15b 

6 

38 

Damage  type  55 

21 

15 

104 

4 

Damage  type  56 

0 

0 

— 

— 

1 

Damage  type  57 

_1 

_1 

12 

~~ 

* 

Subtotal 

22 

16 

19 

98 

4 

67 

Damage  type  65 

37 

35 

155 

0 

1 

Damage  type  66 

6 

6 

93 

0 

\ 

1 

Damage  type  67 

_2 

_2 

44 

0 

Subtotal 

45 

43 

51 

141 

0 

1 

Damage  type  75 

25 

23 

238 

2 

j 

Damage  type  76 

3 

3 

160 

0 

1 

Damage  type  77 

_0 

_0 

— 

0 

i 

i 

Subtotal 

28 

26 

30 

228 

2 

33 

Aggravated  plaster  damage 

83 

73 

86 

6 

100 

Noted  as  progressive 

8 

8 

0 

1 

Total  other  incidents 

29 

14 

26 

15 

68 

2 

13  ^ 

Type  88 

5 

4 

15 

14 

0 

— 

Type  89 

11 

9 

35 

32 

2 

100  ) 

TYpe  90 

14 

13 

50 

110 

0 

_  1 

* 


1965  overflights 


Table  E-4 


TYPE,  ESTIMATED  COST  -  ST.  LOUIS  BOOM  AREA* 

1  Incidents  -  221  Damage  Incidents) 

t  Commercial 

Mult if ami ly  (Retail/Off ice /Warehousing) 


(77%  of 

all  damage 

incidents) 

(17%  of 

all  damage  incidents) 

Average 

Average 

Average 

Average 

Average 

Estimated 

%  of 

Estimated 

N>.  of 

Estimated 

%  of 

Estimated 

No.  of 

Estimated 

Cost  per 

No.  of 

Tbtal 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

Surface 

Incidents 

Category 

Incident 

Recorded 

Surface 

Incidents 

Category 

Incident 

Recorded 

Surface 

$ 

16 

100% 

$103 

$ 

37 

100% 

$244 

$ 

7 

8 

50 

41 

28 

23 

32 

86 

258 

45 

139 

7 

2 

25 

62 

12 

10 

1 

3 

18 

2 

9 

8 

5 

62 

33 

15 

11 

2 

6 

92 

6 

31 

43 

1 

13 

37 

1 

37 

29 

31 

278 

37 

218 

6 

6 

75 

34 

16 

13 

16 

50 

280 

21 

213 

15 

1 

13 

120 

11 

11 

14 

44 

209 

18 

163 

7 

AiZ 

1 

A 

13 

4 

1 

4 

2 

A 

6 

435 

6 

145 

40 

V 

5 

U 

2 

2 

30 

0 

0 

6 

38 

180 

4 

11 

169 

4 

185 

2 

0 

138 

4 

67 

185 

0 

2 

50 

138 

0 

— 

2 

200 

0 

— 

0 

— 

0 

— 

— 

0 

— 

0 

— 

2 

50 

200 

2 

170 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

2 

33 

170 

0 

— 

— 

6 

100 

4 

100 

0 

0 

2 

A 

13 

120 

1 

n 

3 

70 

u 

2 

100 

120 

u 

0 

_ 

_ 

0 

— 

— 

i 

100 

70 

0 


DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  ST.  IvOti 
(Denied  Incidents  -  268  Dp.mage  Incid 

Single  Family  * 

(Includes  Duplexes)  Multifamily  i 


(  of  all  damage  incidents) 

(4%  of 

all  damage  incidents) 

Average 

Average 

Average 

%  of  Estimated 

No.  of 

Estimated 

%  of 

Estimated 

No.  of 

%  of 

No.  of  Total  Cost  per 

Surfaces 

Cost  per 

No.  of  Total 

Cost  per 

Surfaces 

Total  Total 

Incidents  Category  Incident 

Recorded 

Surface 

Incidents  Category 

Incident 

Recorded 

Total  damage  Incidents 

268 

100% 

224 

100% 

$210 

$ 

10 

100% 

$138 

Total  glass  incidents 

35 

13 

23 

10 

48 

41 

28 

1 

10 

4 

1 

Less  than  2  ft  in  least  dimension 

4 

3 

17 

12 

8 

5 

1 

100 

4 

1 

2  ft  to  4  ft  in  least  dimension 

13 

11 

61 

23 

24 

11 

— 

Greater  than  4  ft  in  least  dimension  11 

4 

22 

138 

4 

138 

— 

Damage  type  1 

10 

4 

17 

12 

10 

5 

1 

100 

4 

1 

Damage  type  2 

9 

6 

26 

34 

16 

13 

— 

Damage  type  3 

9 

8 

35 

72 

10 

58 

— 

Damage  type  4 

7 

5 

22 

49 

5 

49 

— 

Window  glass 

13 

12 

52 

1 

100 

Plate  glass 

12 

3 

— 

Noted  as  progressive 

1 

— 

— 

Total  plaster  incidents 

132 

49 

124 

55 

183 

5 

50 

173 

Damage  type  55 

4 

4 

— 

Damage  type  56 

1 

1 

— 

Damage  type  57 

14 

J9 

_4 

Subtotal 

19 

14 

11 

114 

4 

80 

147 

Damage  type  65 

11 

11 

_ 

Damage  type  66 

13 

13 

— 

Damage  type  67 

55 

53 

_1 

Subtotal 

79 

77 

62 

204 

1 

20 

280 

Damage  type  75 

4 

4 

_ 

Damage  type  76 

4 

4 

— 

Damage  type  77 

25 

25 

__ 

■ 

Subtotal 

34 

33 

26 

162 

0 

— 

Aggravated  plaster  damage 

19 

19 

15 

_ 

_ 

Noted  as  progressive 

13 

13 

— 

Total  other  incidents 

101 

38 

77 

35 

302 

4 

40 

78 

Type  88 

3 

0 

— 

— 

-- 

Type  89 

4 

4 

5 

100 

_ 

Type  90 

94 

73 

95 

313 

4 

100 

78 

*  1965  overflights 


¥  Table  E-5 

BT I  MATED  COST  -  ST.  LOUIS  BOOM  ARFA* 
Dnts  -  268  Damage  Incidents) 


Multifamily 


Commercial 
(Retail/Off Ice/Ware ho using) 


Industrial 
(1%  of  all  daaage 


Other  and  Unknown 
(?%  of  all  daaage 


(4%  of 

all  damage 

incidents) 

(5%  of 

all  daaage 

incidents) 

incidents) 

incidents) 

Average 

Average 

Average 

Average 

,  %  of 

Estimated 

No.  of 

Estimated 

%  of 

Estimated 

No,  of 

Estimated 

%  of 

%  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

No.  of 

Total 

Category 

Incident 

Recorded 

Surface 

Incidents 

Category 

Incident 

Recorded 

Surface 

Incidents 

Category 

Incidents 

Category 

100% 

$138 

$ 

13 

100% 

$109 

$ 

2 

100% 

19 

100% 

10 

4 

1 

4 

8 

62 

100 

8 

100 

0 

_ 

3 

16 

>  100 

4 

1 

4 

— 

— 

— 

1 

12 

60 

1 

60 

1 

100 

7 

78 

106 

7 

106 

— 

100 

4 

1 

4 

4 

50 

72 

4 

72 

1 

:3 

3 

38 

127 

3 

127 

— 

1 

12 

31 

1 

131 

-- 

— 

2 

67 

100 

— 

— 

8 

100 

1 

1 

50 

173 

2 

IE 

52 

0 

— 

1 

> 

_1 

— 

80 

147 

1 

50 

68 

0 

— 

-- 

_1 

»  20 

280 

0 

1 

100 

1 

_ 

1 

50 

35 

0 

— 

40 

78 

3 

23 

170 

2 

100 

lu 

79 

— 

— 

3 

20 

100 

78 

3 

100 

170 

2 

100 

12 

80 
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INTERIM  TECHNICAL  REPORT  2  (ABSTRACTED) 


Appendix  F 


INTERIM  TECHNICAL  REPORT  2  (ABSTRACTED) 


This  aj 'tendix  presents  charts,  graphs,  tables,  and  general  data  con¬ 
tained  in  the  Institute's  Interim  Technical  Report  2,  Report  on  Data  Re¬ 
trieval  and  Analysis  of  USAF  Sonic  Boom  Claims  Files,  issued  in  July  1966. 
Excluded,  however,  are  all  data  and  conclusions  that  have  been  either  up¬ 
dated  or  duplicated  in  the  main  body  of  the  report  issued  here. 

Approximately  9,000  damage  claims  resulting  from  the  overflight  pro¬ 
grams  in  Oklahoma  City,  Chicago,  Pittsburgh,  and  Milwaukee*  were  received 
and  adjudicated  by  the  Air  Force;  2,399  of  these  claims  were  paid.  The 
paid  claims  files  were  analyzed  and  yielded  a  body  of  engineering  data 
that  was  compiled  in  key  punch  form  for  electronic  data  processing.  We 
believe  that  the  evaluated  files  are  a  representative  sample  of  the  dam¬ 
age  types  and  building  characteristics  affected. 


Methodology 

During  the  earlier  periods  of  the  definition  study,  certain  limited 
claims  information  was  provided  by  means  of  the  monthly  USAF  computer 
readout  of  damage  claims  for  overflights  at  Oklahoma  City,  Chicago,  Pitts¬ 
burgh,  and  Milwaukee.  Although  this  information  served  a  necessary  pur¬ 
pose  for  the  Air  Force,  it  did  not  depict  an  in-depth  analysis  of  the 
actual  nature  of  damage  and  the  actual  costs.  A  sampling  of  the  files  con¬ 
vinced  the  Institute  team  that  such  an  analysis  was  highly  possible  if  the 
reasons  for,  variations  in,  and  background  philosophies  reflected  by  the 
file  information  were  fully  understood. 

Because  of  the  drawbacks  of  relying  solely  on  data  recorded  in  the 
claims  files,  the  Institute  also  met  with  Air  Force  representatives  to 
obtain  further  information.  These  sessions  are  briefly  described  below: 

1.  An  intensive  two-day  briefing  session  was  held  with  Major  Rob¬ 
ert  L.  Atwood /AFJALD.  This  session  primarily  covered  variations 


* 


Oklahoma  City  boom  area  -  February  to  July  1964;  Chicago  boom  area  - 
January  to  March  1965;  Pittsburgh  boom  area  -  April  to  June  1965;  Mil¬ 
waukee  boom  area  -  July  to  September  1965. 


and  changes  in  policies  and  procedures  among  the  four  cities,  as 
well  as  within  single  cities.  The  general  types  cf  invertigators , 
evaluators,  and  engineers  were  also  discussed. 

2.  For  a  10-day  period  at  the  butset  of  the  files  review  program,  an 
Air  Force  representative  with  considerable  knowledge  of  the  claims 
files  was  assigned  from  General  Higgins'  office  at  Wright- 
Patterson  Air  Force  Base  to  work  closely  with  SRI  personnel.  For¬ 
mat,  content,  and  applicability  of  information  in  the  claims  files 
were  prime  targets  for  interpretation. 

In  view  of  the  foregoing,  the  Institute’s  approach  was  to  disregard 
payment  policy,  per  se,  and  certain  human  judgments,  and  concentrate  on 
the  actual  nature  and  conditions  of  damage  and  their  related  costs. 

In  order  to  relate  new,  retrieved  dita  to  the  original  work  of  the 
USAF,  a  copy  of  the  USAF  monthly  report  in  computer  format  (magnetic  tape) 
was  obtained.  Correlation  between  the  two  sets  of  data  was  then  possible, 
which  was  especially  useful  in  compiling  "date  of  incident"  data. 

Eleven  basic  questions  were  developed  for  the  computer.  Seventy  re¬ 
sponses,  in  key  punch  card  format,  were  possible,  which  provided  computer 
capability  for  producing  multiquestioned  outputs  well  into  the  hundreds. 

We  believe  that  further  use  of  the  original  files  will  not  be  necessary. 
Copies  of  representative  photography  were  also  extracted  from  the  files 
for  later  use  in  plate  vs  racking  evaluations,  and  as  guidelines  for  future 
investigators. 


Building  Characteristics 

To  relate  the  types  and  characteristics  of  the  structures  subjected 
to  sonic  boom  in  the  lour  test  areas  to  the  types  and  characteristics  that 
prevail  throughout  the  United  States,  the  following  information  was  ob¬ 
tained  from  the  files: 


Item 


Remarks 


Building  address  For  ultimate  plotting  on  damage  zone 

maps 

Building  owned  or  rented  To  test  for  possible  occupant  patt.  s 

and  relate  to  U.S.  Census  base 


F-4 


1 


Remarks 


Use  of  building 


Single  or  multiple  family,  commercial/ 
office,  and  industrial 


Type  of  building  construction 


Wood  frame,  masonry,  concrete,  steel 
frame,  etc. ,  each  with  subcateeories 


Age  of  building 


To  determine  possible  trends  and  con¬ 
struction  material  relationships,  and 
to  relate  to  FHA  housing  base  data 


Condition  of  building 


Sound,  fair,  or  dilapidated 


Height  of  structure 


Number  of  stories  or  floors 


Floor(s)  where  damage  occurred  Height  above  ground;  dominant  trends 


Number  of  surfaces  affected 


Glass  panes  broken  or  plaster  surfaces 
damaged 


Actual  cost  of  repair 


Either  bona  fide  contractor’s  estimate 
or  paid  invoice 


Damage  Characteristics 


The  foregoing  information  was  generally  extracted  from  recorded  nota¬ 
tions  and  did  not  require  a  great  deal  of  personal  judgment;  however,  the 
study  of  damage  characteristics  necessitated  greater  care  in  order  to  min¬ 
imize  human  judgments  made  in  the  field  and  to  prevent  this  potential  weak¬ 
ness  from  overly  affecting  the  output  data.  (Such  factors  as  personnel 
training,  staff  turnover,  payment  policy,  and  staff  capabilities  and  size 
affect  the  level  of  judgment.)  Therefore,  the  original  writings,  sketches, 
and  photographs  prepared  by  the  claim  adjusters  and  inspectors  were  used 
as  much  as  possible  in  order  to  be  free  of  subsequent  interpretations  or 
conclusions.  However,  where  the  information  was  minimal,  certain  inter¬ 
pretive  information  was,  of  necessity,  used. 


At  the  outset,  a  certain  number  of  the  claims  files  had  to  be  sampled 
in  order  to  establish  the  extent  and  nature  of  possible  damage  types.  A 
set  of  descriptors  was  derived  from  this  sampling  to  account  for  all  the 
types  of  damage.  These  types  were  so  identified  that  key  punch  operations 


could  easily  be  performed.  General  descriptior.3  and  selected  modifiers 
are  listed  below;  damage  descriptor  codes  are  included  in  Appendix  A. 

1.  Glass:  by  type  of  breakage  or  crack. 

2.  Glass:  by  type;  e.g. ,  plate,  window,  mirror. 

3.  Glass:  by  size;  less  than  2  feet  wide,  2  feet  to  4  feet,  and 
greater  than  4  feet  wide. 

4.  Falling  plaster:  ceiling;  aggravated  or  predamaged;  new. 

5.  Plaster  damage:  wall  and/or  ceiling;  type  of  cracking;  aggra¬ 
vated  or  predamaged. 

6.  Plaster:  by  type;  lath,  plasterboard,  drywall,  acoustical  tile. 

7.  Progressive  damage:  evidenced  by  extension  of  damage  from  two 
or  more  booms. 

8.  Falling  objects:  from  loose  condition. 

9.  Falling  objects:  from  secured  condition. 

10.  Miscellaneous  objects:  TV;  fixtures;  animals. 

11.  Multiple  or  single  floor  damage. 


Results  of  Interim  Evaluation 


Figures  F-l,  F-2,  and  F-3  are  illustrative  only,  and  reflect  Air 
Force  experience  in  receiving  damage  complaints  and  claims.  The  number 
of  complaints  and  claims  received  per  week  are  plotted  against  the  week 
of  receipt.  (Oklahoma  City  data  for  "week  of  filing”  were  not  available.) 
Figure  F-4  is  a  comparative  plot  of  these  separate  curves.  Although  80  per¬ 
cent  of  the  complaints  were  registered  during  the  period  of  sonic  booms, 
only  50  percent  of  the  total  number  of  claimants  actually  filed  a  formal 
claim  during  the  same  period. 

Tables  F-l  and  F-2  have  been  superceded  (see  text  tables). 

Tables  F-3,  F“4,  F-5,  F-6 ,  and  F-7  provide  more  detailed  summaries, 
abstracted  from  computer  printouts,  of  the  various  relationships  between 
types  of  damage  and  costs.  The  size  and  number  of  glass  panes  damaged  and 
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Figure  F-3 

CLAIMS  FILING  EXPERIENCE  -  Milwaukee  Boom  Area 
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Table  F-l 


GENERAL  CLAIMS  INFORMATION 


SUPERSEDED 
(See  Text  Table  1) 


Table  F-2 


GENERAL  DAMAGE  COST  INFORMATION 
BY  TYPE  OF  DAMAGE 


SUPERSEDED 
(See  Text  Table  32) 


F-ll 


J 

$ 
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Table  P-4 


DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  CM 
1455  Damage  Incidents  I 


Single  Family 

(Includes  Duplexes)  Mult 

_ (60%  of  all  damage  incidents) _ _ (10%  of  all  dq 

Average  Average  ~  Avera 

%  of  Estimated  No.  of  Estimated  %  of  Estima 

No.  of  Total  Cost  per  Surfaces  Cost  per  No.  of  Total  Cost1 
Total  Claims  Category  Claim  Recorded  Surface  Claims  Category  Clai 


Total  damage  incidents 

1,455 

876 

100% 

Total  glass  incidents 

3  ,094 

585 

67 

Less  than  2  ft  in  least  dimension 

181 

152 

26 

2  ft  to  4  ft  in  least  dimension 

123 

314 

55 

Greater  than  4  ft  in  least  dimension 

469 

108 

19 

Damage  type  10 

436 

282 

49 

Damage  type  20 

501 

z:a 

38 

Damage  type  30 

735 

64 

11 

Damage  type  40 

19 

13 

2 

Window  glass 

607 

492 

Plate  glass 

397 

25 

Noted  as  progressive 

50 

25 

Total  plaster  incidents 

199 

166 

19 

Damage  type  55 

25 

21 

Damage  type  56 

8 

5 

Damage  type  57 

1 

1 

Subtotal 

34 

27 

16 

Damage  type  65 

85 

72 

Damage  type  66 

28 

24 

Damage  type  67 

13 

10 

Subtotal 

126 

106 

64 

Damage  type  75 

28 

24 

Damage  type  76 

9 

7 

Damage  type  77 

1 

1 

Subtotal 

38 

32 

20 

Aggravated  plaster  damaget 

138 

117 

70 

Noted  as  progressive 

11 

10 

Total  other  incidents 

162 

124 

14 

Type  88 

26 

24 

20 

Type  89 

63 

50 

40 

Type  90 

73 

50 

40 

♦  Insufficient  recorded  information. 

t  Predamaged  and/or  pre~weakened  plastic  damage  aggravated  by 


$  59 

$ 

141 

100% 

$  6 

36 

1 ,075 

13 

98 

69 

3 

13 

365 

5 

16 

16 

22 

592 

11 

68 

70 

3 

115 

148 

79 

14 

14 

7 

21 

439 

13 

44 

45 

3 

46 

462 

22 

40 

41 

5 

68 

171 

26 

11 

11 

3 

41 

* 

* 

3 

3 

2 

81 

9 

0 

152 

29 

21 

15 

2 

• 

3 

118 

5 

17 

10 

12 

4 

1 

2 

1 

167 

18 

62 

isj 

4 

1 

2 

j 

0 

135 

6 

21 

13! 

18 

62 

1 

1 

\ 

43 

14 

10 

8‘ 

32 

-- 

— 

46 

10 

71 

6| 

45 

4 

29 

13 

sonic  boom. 

Table  F-5 


DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  PITTSBUI 

502  Damage  Incidents 


Single  Family 
(Includes  Duplexes) 


(73%  of 

all  damage 

incidents) 

(7%  of 

Average 

Average 

%  of 

Estimated 

No.  of 

Estimated 

%  of 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

Total  Claims 

Category 

Claim 

Recorded 

Surface 

Claims 

Category 

Total  damage  incidents 

502 

365 

100% 

$  47 

$ 

37 

100% 

Total  glass  incide.-cs 

355 

241 

66 

24 

497 

11 

24 

67 

Less  than  2  ft  in  least  dimension 

68 

59 

25 

18 

215 

5 

2 

8 

2  ft  to  4  ft  in  least  dimension 

177 

150 

65 

23 

280 

12 

18 

75 

Greater  than  4  ft  in  least  dimension 

101 

23 

10 

65 

24 

60 

4 

17 

Damage  type  10 

161 

121 

49 

16 

209 

9 

13 

56 

Damage  type  20 

131 

74 

31 

31 

185 

12 

5 

21 

Damage  type  30 

47 

30 

13 

31 

98 

9 

6 

25 

Damage  type  40 

16 

16 

7 

48 

* 

* 

0 

— 

Window  glass 

236 

202 

21 

Plate  glass 

87 

13 

2 

Noted  as  progressive 

9 

5 

— 

Total  plaster  incidents 

60 

55 

15 

141 

4 

11 

Damage  type  55 

31 

27 

3 

Damage  type  56 

13 

13 

— 

Damage  type  57 

_ 0 

0 

II 

Subtotal 

43 

40 

73 

116 

3 

75 

Damage  type  65 

7 

6 

1 

Damage  type  66 

7 

7 

— 

Damage  type  67 

_ 0 

_ 0 

Subtotal 

14 

13 

24 

199 

1 

25 

Damage  type  75 

— 

— 

-- 

Damage  type  76 

1 

1 

— 

Damage  type  77 

_ 1 

1 

— 

Subtotal 

2 

2 

3 

267 

— 

Aggravated  plaster  damage  $ 

38 

33 

60 

4 

100 

Noted  as  progressive 

5 

5 

— 

Total  other  incidents 

85 

68 

19 

54 

8 

22 

Type  88 

18 

15 

22 

33 

1 

12 

Type  89 

32 

25 

37 

32 

5 

63 

Type  90 

35 

28 

41 

86 

2 

25 

*  Insufficient  recorded  information. 

t  Unrealistic— one  claim  for  $648  for  damage  to  300  glass  panes  in  a  greenhouse. 
$  Predamaged  and/or  pre-weakened  plastic  damage  aggravated  by  sonic  boom. 


Table  P-5 


T I MATED  COST  -  PITTSBURGH  BOOM  AREA 
'Damage  Incidents 


Commercial 

Multifamily  (Retail/Of fice/Warehousing) 


m  of 

all  damage 

incidents) 

(207  of 

all  damage 

incidents) 

e  rage 

Average 

Average 

Average 

Average 

i mated 

2  Of 

Estimated 

No.  of 

Estimated 

7  of 

Estimated 

No.  of 

Estimated 

st  per 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

rface 

Claims 

Category 

Claim 

Recorded 

Surface 

Claims 

Category 

Claim 

Recorded 

Surface 

$ 

37 

1007c 

$  48 

$ 

100 

1007c 

$152 

$ 

11 

24 

67 

32 

48 

15 

90 

90 

162 

415 

35 

►  5 

2 

8 

* 

* 

♦ 

7 

8 

137t 

317 

3 

12 

18 

75 

34 

41 

14 

9 

10 

33 

14 

21 

60 

4 

17 

37 

4 

37 

74 

82 

176 

83 

165 

9 

13 

56 

22 

22 

12 

27 

30 

135 

328 

11 

12 

5 

21 

54 

11 

23 

52 

58 

171 

67 

132 

9 

6 

25 

34 

1  5 

12 

11 

A 

12 

179 

20 

89 

W 

u 

21 

u 

13 

2 

72 

-- 

4 

4 

11 

212 

— 

1 

1 

55 

3 

1 

3 

75 

102 

-- 

1 

100 

55 

1 

— 

1 

25 

545 

— 

4 

100 

1 

100 

i 

8 

22 

22 

9 

9 

62 

1 

12 

30 

2 

22 

24 

5 

63 

19 

2 

22 

96 

2 

25 

24 

5 

56 

64 

Table  F-o 


DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  MILWAU 
247  Damage  Incidents 


Single  Family 
(Includes  Duplexes) 


(85%  of 

all  damage 

i.twidents) 

(5%  of 

Average 

Average 

%  of 

Estimated 

No.  of 

Estimated 

%  of 

No.  of 

Total 

Cost  per 

Surfaces 

Cost  per 

No.  of 

Total 

Total  Claims 

Category 

Claim 

Recorded 

.Surface 

Claims 

Category 

Total  damage  incidents 

246 

208 

100% 

$  81 

$ 

11 

100% 

Total  glass  incidents 

116 

83 

40 

25 

159 

13 

7 

64 

Less  than  2  ft  in  least  dimension 

25 

22 

29 

11 

49 

5 

3 

50 

2  ft  to  4  ft  in  least  dimension 

56 

48 

63 

16 

95 

8 

3 

50 

Greater  than  4  ft  in  least  dimension 

27 

6 

8 

107* 

6 

107* 

0 

— 

Damage  type  10 

26 

20 

24 

13 

41 

6 

2 

29 

Damage  type  20 

55 

34 

41 

31 

61 

18 

3 

43 

Damage  type  30 

25 

20 

24 

28 

45 

12 

1 

14 

Damage  type  40 

10 

9 

n 

37 

3 

8 

1 

14 

Window  glass 

72 

61 

6 

Plate  glass 

24 

7 

— 

Noted  as  progressive 

3 

2 

— 

Total  plaster  incidents 

78 

76 

36 

175 

2 

18 

Damage  type  55 

17 

17 

-- 

Damage  type  56 

0 

0 

— 

Damage  type  57 

1 

1 

ZI 

Subtotal 

18 

18 

24 

74 

C 

Damage  type  65 

40 

38 

2 

Damage  type  66 

6 

6 

— 

Damage  type  67 

4 

4 

_ _ 

Subtotal 

50 

48 

63 

195 

2 

100 

Damage  type  75 

8 

8 

— 

Damage  type  76 

0 

0 

— 

Damage  type  77 

_ 2 

2 

....... 

Subtotal 

10 

10 

13 

252 

0 

.Aggravated  plaster  damage* 

67 

63 

83 

2 

100 

Noted  as  progressive 

* 

* 

Total  other  incidents 

52 

49 

24 

28 

2 

18 

Type  88 

19 

18 

37 

16 

1 

50 

Type  89 

14 

13 

26 

34 

1 

50 

Type  90 

19 

18 

37 

37 

0 

*  Unrealistic — one  claim  for  $245  is  included, 
t  Includes  greenhouse  with  18  panes  damaged. 

*  Predamaged  and/or  pre-weakened  plastic  damage  aggravated  by  sonic  boom. 


Table  F-6 


[ST I MATED  COST  -  MILWAUKEE  BOOM  AREA 
Damage  Incidents 


Multlfanily 

(5%  of  all  damage  incidents) 


rage 

nated 

:  per 

race 

No.  of 
Claims 

%  of 
Total 
Category 

Average 
Estimated 
Cost  per 
Claim 

No.  of 
Surfaces 
Recorded 

Average 
Estimated 
Cost  per 
Surface 

11 

100% 

$  43 

$ 

13 

7 

64 

21 

8 

12 

5 

3 

50 

11 

4 

8 

k  8 

3 

50 

20 

4 

15 

107* 

0 

— 

— 

— 

6 

2 

29 

8 

2 

8 

18 

3 

43 

2-. 

5 

15 

12 

1 

14 

5 

1 

5 

8 

1 

14 

57 

- 

— 

6 


Commercial 

(Retail/Office/Warehousing) 


(10%  of 

all  damage  incidents) 

No.  of 
Claims 

%  of 
Total 
Category 

Average 
Estimated 
Cost  per 
Claim 

No.  of 
Surfaces 
Recorded 

Average 
Estimated 
Cost  per 
Surface 

27 

26 

100% 

96 

$147 

137 

45 

$ 

82 

0 

— 

-- 

-- 

— 

5 

27 

81 

23 

18 

21 

73 

150 

23 

137 

4 

15 

150 

5 

120 

18 

70 

140 

36 1 

70 

4 

15 

115 

4 

115 

0 

— 

— 

— 

— 

5 

17 

1 


2  18  109 


0 

2 

2  100  109 


0  0 
2  100 


2 

18 

50 

1 

50 

85 

1 

50 

16 

\  ° 

! 


1  4  399 

0 
0 
1 


100 


399 


Table  P-7  • 

DAMAGE  BY  USE,  TYPE,  ESTIMATED  COST  -  OK* 

281  Damage  Incidents  , 


Single  Family 
(Includes  Duplexes) 


Total 

(82*  of 

all  damage  incidents) 

(3*  o 

No.  of 
Claims 

*  of 
Total 
Category 

Average 
Estimated 
Cost  per 
Claim 

No.  of 
Surfaces 
Recorded 

Average 
Estimated 
Cost  per 
Surface 

No.  of 

Claims 

%  of  J 

Total 

Categor 

Total  damage  Incidents 

277 

227 

100* 

$  91 

$ 

7 

100* 

Total  glass  incidents 

107 

71 

31 

16 

113 

10 

1 

14 

Less  than  2  ft  in  least  dimension 

16 

14 

21 

9 

20 

6 

— 

— 

2  ft  to  4  ft  in  least  dimension 

52 

48 

72 

12 

85 

7 

1 

100 

Greater  than  4  ft  in  least  dimension 

35 

5 

7 

49 

7 

35 

— 

— 

Damage  type  10 

43 

33 

46 

9 

57 

5 

1 

100 

Damage  type  20 

49 

29 

41 

21 

47 

13 

— 

— 

Damage  type  30 

11 

5 

7 

11 

8 

6 

— 

— 

Damage  type  40 

4 

4 

6 

33 

1 

28 

— 

— 

Window  glass 

66 

60 

1 

Plate  glass 

33 

4 

— 

Noted  as  progressive 

2 

2 

— 

Total  plaster  incidents 

124 

119 

52 

154 

4 

57 

Damage  type  55 

14 

12 

2 

Damage  type  56 

— 

— 

-- 

1 

Damage  type  57 

3 

_ 2 

1 

Subtotal 

17 

14 

12 

108 

3 

75  i 

Damage  type  65 

50 

49 

1 

1 

Damage  type  66 

12 

12 

— 

Damage  type  67 

9 

9 

— 

Subtotal 

71 

70 

58 

167 

1 

25  1 

Damage  type  75 

27 

26 

_ 

i 

Damage  type  76 

7 

7 

— 

Damage  type  77 

2 

2 

— 

j 

Subtotal 

36 

35 

30 

149 

— 

\ 

Aggravated  plaster  damage t 

92 

88 

74 

3 

75  1 

Noted  as  progressive 

1 

1 

— 

| 

Total  other  incidents 

47 

38 

17 

133 

2 

29  i 

Type  88 

11 

10 

26 

37 

— 

__  l 

Type  89 

20 

18 

48 

28 

1 

50  , 

Type  90 

16 

10 

26 

36 

1 

50  , 

*  Unrealistic— includes  church  window  claim  for  $890.00. 
t  Predamaged  and/or  pre-weakened  plastic  damage  aggravated  by  sonic  boom. 
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Table  F-7 

► 

ESTIMATED  COST  -  OKLAHOMA  CITY  BOOM  AREA 
281  Damage  Incidents 


Multifamily 


(3%  of 

all  damage 

incidents) 

rage 
nated 
t  per 
face 

No.  of 
Claims 

%  of 
Total 
Category 

Average 
Estimated 
Cost  per 
Claim 

No.  of 
Surfaces 
Recorded 

Average 
Estimated 
Cost  per 
Surface 

7 

1007c 

$  86 

$ 

10 

1 

14 

16 

1 

16 

6 

— 

— 

— 

- 

— 

"7 

1 

100 

16 

1 

16 

35 

— 

— 

— 

- 

— 

5 

1 

100 

16 

1 

16 

13 

— 

— 

— 

- 

— 

6 

-- 

— 

— 

- 

— 

28 

1 

— 

- 

4  57  108 

2 

I 

3  75  105 

1 


i 

< 


Commercial 

(Retall/Of f lce/Warehouslng) 


(15%  of  all  damage  incidents) 

No.  of 
Claims 

%  of 
Total 
Category 

Average 
Estimated 
Cost  per 
Claim 

No.  of 
Surfaces 

Recorded 

Average 
Estimated 
Cost  per 
Surface 

43 

100% 

$121 

$ 

35 

82 

117 

49 

83 

2 

7 

33 

8 

4 

3 

10 

15 

3 

15 

30 

83 

134* 

38 

105 

9 

26 

74 

10 

63 

20 

57 

96 

28 

69 

6 

17 

250* 

11 

136 

5 


29 

1 

2 

255 

1  25  120 


1 


3 


* 


I  2 


L 

* 

i 

* 


i 

i 


f 


i 


75 

29  76 

50  2 

50  150 


1  100  255 

1  100 


7  16 

1  14 

1  14 

5  72 


123 

27 

192 

128 


t 


l 


1 


the  average  estimated  cost  per  pane  is  noted.  In  instances  where  a  claims 
investigator  provided  such  information,  the  number  of  incidents  of  pro¬ 
gressive  damage  caused  by  two  or  more  sonic  booms  are  also  indicated.  The 
type  of  glass  (window  or  plate)  was  taken  from  notations  found  in  the  file 
documents;  however,  care  should  be  taken  in  utilizing  these  figures  be¬ 
cause  of  the  inherent  difficulty  of  inspectors  evaluating  various  glass 
strengths.  Even  on  contractors’  estimate  sheets  or  paid  invoices,  the  re¬ 
placement  glass  specified  may  not  necessarily  indicate  the  type  of  glass 
that  was  damaged.  In  the  few  cases  where  "extra  strength'  window  glass 
was  noted,  this  type  was  included  in  the  window  category. 

Comparisons  are  made  in  Table  F-8  among  the  various  damage  descrip¬ 
tors.  The  percentage  occurrence  in  each  classification  follows  relatively 
consistent  trends  in  all  four  boom  areas,  except  in  the  case  of  plaster  in 
Pittsburgh,  where  the  trend  was  reversed.  This  difference  was  caused  by 
a  predominance  of  falling  ceiling  plaster  claims,  probably  due  in  part  to 
the  older  homes  in  the  Pittsburgh  area  (see  Table  F-10,  "Use  Versus  Age"). 

The  condition  of  the  structure  where  the  damage  occurred  was  noted  in 
54  percent  of  the  damage  incidents  reviewed.  Table  F~9  and  Figure  F-5  in¬ 
dicate  the  results  in  the  three  categories  used: 

1.  Dilapidated:  extensive  deterioration,  rundown  condition. 

2.  Fair:  moderate  deterioration,  in  need  of  some  repair. 

3.  Sound:  little  or  no  deterioration,  well  maintained. 

Tables  F-10  and  F-ll,  and  Figures  F-6,  F-7,  and  F-8  relate  the  number 
of  damage  incidents  to  the  age  of  structures  and  to  their  height.  Ta¬ 
bles  F-12,  F-13,  F-14,  and  F-15  and  corresponding  Figures  F-9,  F-10,  F-ll, 
and  F-12  provide  more  detail  as  to  building  characteristics  and  age  re¬ 
lated  to  damage  incidents.  For  single  family  homes,  a  percentage  compari¬ 
son  is  made  between  damaged  homes  and  the  Federal  Housing  Administration 
(FHA)  insured  home  count  of  all  homes  in  similar  construction  categories. 
The  FHA  base  information  was  taken  from  FHA -Homes  1964,  Division  of  Re¬ 
search  and  Statistics. 
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Table  F^9 


CONDITION  VERSUS  USE 


Use 

Total 

Recorded 

Boom  Area 

Condition* 

Single 

Multiple 

Commercial 

Industrial 

Claims 

DD 

20 

12 

2 

34 

Chicago 

FR 

If  9 

21 

47 

— 

237 

SN 

180 

23 

51 

— 

254 

DD 

21 

4 

4 

— 

29 

Pittsburgh 

FR 

143 

8 

31 

— 

182 

SN 

90 

— 

19 

— 

109 

DD 

4 

_ 

__ 

— 

4 

Milwaukee 

FR 

127 

4 

11 

— 

142 

SN 

58 

1 

6 

— 

65 

Oklahoma 

DD 

22 

2 

3 

— 

27 

City 

FR 

117 

2 

22 

— 

141 

SN 

66 

1 

11 

— 

78 

Total  of 

claims  with 

recorded 

1  condition 

1,302 

(54% 

sample) 

*  DD  =  Dilapidated  (extensive  deterioration;  run  down  condition) 
FR  =  Fair  (moderate  deterioration;  in  need  of  some  repair) 

SD  =  Sound  (little  or  no  deterioration;  well  maintained) 
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Table  F-10 


USE  VERSUS  AGE 


Total 

No.  of 

1929  or 

1930- 

1940- 

1930- 

1960  or 

Boom  Area 

Use* 

Claims 

Earlier 

1939 

1949 

1959 

I/:  ter 

Total 

S 

594 

208 

74 

59 

177 

76 

Chicago 

M 

112 

50 

28 

1 

20 

13 

C 

339 

187 

64 

25 

37 

26 

I 

8 

4 

1 

1 

1 

1 

Subtotal 

1,053 

1,053 

s 

194 

92 

28 

20 

37 

13 

M 

13 

13 

Pittsburgh 

C 

58 

31 

6 

7 

9 

5 

I 


Subtotal 

265 

265 

S 

173 

76 

15 

25 

40 

17 

Milwaukee 

M 

6 

20 

1 

12 

2 

— 

1 

2 

C 

— 

1 

3 

4 

I 

— 

— 

— 

-- 

— 

— 

Subtotal 

199 

199 

S 

216 

46 

42 

44 

51 

33 

Oklahoma 

M 

6 

4 

1 

— 

1 

— 

City 

C 

I 

40 

3 

6 

7 

15 

9 

Subtotal 

262 

262 

Total  of 

claims 

with  age 

recorded 

1,779 

(72% 

sample) 


*  S  =  single 
M  =  multiple 
C  =  commercial 
I  =  industrial 
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Table  F~ll 


HEIGHT  VERSUS  OWNERSHIP 

Oklahoma 


Chicago 

Pittsburj 

[h 

Milwaukee 

City 

Total 

Height 

0 

L 

M 

0 

L_ 

M 

0 _ 

L_ 

M 

0 

L_ 

M 

0 

L 

M 

1 

399 

58 

1 

85 

10 

n 

52 

8 

195 

28 

731 

104 

1 

2 

362 

116 

4 

125 

32 

- 

83 

27 

1 

28 

11 

598 

186 

5 

3 

73 

73 

34 

27 

- 

4 

1 

0 

1 

2 

112 

103 

- 

4 

7 

6 

- 

2 

- 

1 

8 

8 

- 

5 

2 

6 

- 

- 

- 

2 

6 

- 

6 

- 

5 

- 

- 

1 

- 

5 

1 

7 

2 

1 

- 

1 

2 

2 

8 

- 

3 

- 

- 

- 

3 

9 

- 

- 

- 

1 

- 

1 

10 

1 

- 

- 

1 

- 

11 

- 

- 

- 

- 

- 

12 

- 

- 

- 

- 

- 

13 

- 

1 

- 

- 

1 

14 

- 

2 

- 

- 

2 

15 

2 

2 

- 

- 

4 

16 

- 

1 

- 

- 

1 

17 

1 

- 

1 

- 

18 

1 

1 

- 

1 

1 

19 

- 

1 

- 

- 

1 

20 

- 

1 

- 

- 

1 

26 

- 

2 

- 

- 

2 

32 

- 

1 

- 

- 

1 

40 

1 

- 

1 

- 

55 

1 

_ 1 

Total 

851 

280 

5 

245 

73 

1 

140 

36 

1 

221 

41 

0 

1,457 

433 

7 

Total  claims  with  height  recorded  1,897 

(75% 

_  sample) 

Note:  0  =  owner 

L  =  lessee 
M  =  other 
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Figure  F-7 

CLAIMS  VERSUS  DATA  BASE 

Single  Family  Dwellings  (Comparisons  By  Area) 
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'Percentage  computed  at  number  of  claims  paid  in  ony  one  city  ond  vicinity  for  damage  to  tingle  family 
dwellings  during  any  decade  when  compared  to  all  claims  paid  during  entire  time  frame. 

‘Data  base  provides  percentage  of  tingle  family  dwellings  in  any  one  city  ond  vicinity  which  were 
expoted  to  domage  witii  age  group  of  dwelling  a.  fined  by  decode  . 


Figure  F-8 
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STRUCTURAL  CHARACTERISTICS  VERSUS  AGE  AND  USE  -  MILWAUKEE  BOOM  AREA 
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Figure  F-9 

BUILDING  CHARACTERISTICS  -  Chicago  Boom  Area 


NOTE:  Recarded  structures  older  than  1960  are  considered. 
Data  base  in  percent  of  different  characteristics  found  in 
"FHA  Homes  -  1964".  Structures  damaged  are  reduced 
ta  percent  af  total  claims  recorded  for  single  family 
dwellings  older  than  1V60. 


PERCENT 


Figure  F— 10 

BUILDING  CHARACTERISTICS  -  Pittsburgh  Boom  Area 


W  |  WH  |  AS  I  FB  |  BS  1  SC  I  FF  I  OF  IB,  MB, I  MC  I  MM  I  FM 


ALL 

MASONRY 


FRAME- 

MASONRY 


NOTE:  Recorded  structures  older  than  1960  ore  considered. 
Data  base  in  percent  of  different  characteristics  found  in 
"FHA  Homes  -  1964".  Structures  damaged  ore  reduced 
to  percent  of  total  claims  recorded  for  single  family 
dwellings  older  than  I960. 


Figure  F-11 

BUILDING  CHARACTERISTICS  -  Milwaukee  Boom  Area 


NOTE:  Recorded  ttructuret  older  than  1960  ore  contidered. 
Data  bate  in  percent  of  different  characterittict  found  in 
"FHA  Home*  -  1964".  Structure!  damoged  are  'educed 
to  percent  of  total  cloimt  recorded  for  tingle  family 
dwelling!  older  than  1960. 
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Table  F-16 

SUMMARY,  FIGURES  F-4,  F-5,  F-6,  F-7 


Approximately  80%  of  damage  com¬ 
plaints  were  registered  during 
the  period  of  B-58  sonic  booms. 
(Figure  F^4) 


CBA* 

PBA* 

MBA* 

OBA* 

87% 

78% 

71% 

Approximately  50%  of  the  claims 
were  filed  after  completion  of 
the  B-58  boom  period.  (Fig¬ 
ure  F-4)  49%  55%  49% 

(Continued  on  page  F-48) 


♦  CBA — Chicago  boom  area  MBA — Milwaukee  boom  area 

PBA — Pittsburgh  boom  area  OBA— Oklahoma  City  boom  area 
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Figure  F— 13 

TOTAL  DAMAGE  INCIDENTS  VERSUS  BOOM  ACTIVITY  DAYS 
(Normalized  to  30  Day  Period) 


7th  day  14th  day  2 1st  day  30th  day 


TOTAL  DAMAGE  INCIDENTS  VERSUS  BOOM  ACTIVITY  DAYS 


st  day  7 tii  day  14th  day  21. t  day  30th  day  40th  Day 


Approximately  45  ’o  of  all  damage  incidents  occurred  within  5<»  days  of  boom  octivity. 


Figure  F— 14 

TOTAL  DAMAGE  INCIDENTS  FOR  PLASTER  VERSUS  BOOM  ACTIVITY  DAYS 


Day  7th  Day  14th  Day  21st  Day 


30th  Day 


TOTAL  DAMAGE  INCIDENTS  FOR  GLASS  VERB'S  BOOM  ACTIVITY  DAYS 


Figure  F-15 

TOTAL  DAMAGE  INCIDENTS  FOR  SINGLE  FAMILY  DWELLING 
VERSUS  BOOM  ACTIVITY  DAYS  (Normalized  to  30  Day  Period) 


st  day  7th  day  14th  day  21st  day  30th  day 


TOTAL  DAMAGE  INCIDENTS  FOR  SINGLE  FAMILY  DWELLING 
VERSUS  BOOM  ACTIVITY  DAYS 


Approximately  60°o  of  all  damage  ta  ar  in  single  family  homes  occurred  within  21  days 
af  boom  activity. 
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Figure  F-16 

DAMAGE  VERSUS  DATE  OF  INCIDENT  -  Chicago  Boom  Area 
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NUMBER  OF  INCIDENTS 


Figure  F— 16  (continued) 

DAMAGE  VERSUS  DATE  OF  INCIDENT  -  Chicago  Boom  Area 
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Figure  F-16  (concluded) 

DAMAGE  VERSUS  DATE  OF  INCIDENT  -  Chicago  Boom  Area 
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Figure  F— 17 

DAMAGE  VERSUS  DATE  OF  INCIDENT  -  Pittsburgh  Boom  Area 
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Figure  F-18 

DAMAGE  VERSUS  DATE  OF  INCIDENT  -  Milwaukee  Boom  Area 
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Figure  F-19 

DAMAGE  VERSUS  DATE  OF  INCIDENT  -  Oklahoma  City  Boom  Area 


CBA 

PBA 

MBA 

OBA 

I".  the  Chicago ,  Pittsburgh,  and 
Milwaukee  boom  areas:  (Table  F-3) 

Approximately  45%  of  all  awards 
averaged  $13 

38%/$12 

49%/$  13 

48%/$13 

— 

Approximately  35%  of  all  awards 
averaged  $51 

33%/$  51 

31%/$51 

38%/$  50 

— 

Approximately  15%  of  all  awards 
averaged  $158 

24%/$  158 

15%/$  158 

12%/155 

— 

Approximately  4%  of  all  awards 
averaged  $325 

4%/$340 

4%/$310 

2%/310 

— 

Approximately  1%  of  all  awards 
averaged  $660 

l%/$670 

l%/$640 

— 

— 

Greatest  damage  incidence  was  to 
single  family  homes; 

60% 

73% 

85% 

82% 

Second,  to  commercial  buildings; 

29% 

20% 

10% 

15% 

Third,  to  multifamily  structures; 

10% 

7% 

5% 

3% 

Insignificant,  industrial  build¬ 
ings.  (Tables  F-4,  F-5,  F-6, 

F-7) 

<1% 

_ 

_ 

_  _ 

In  single  family  homes,  the 
greatest  damage  type  was  glass, 
except  for  Oklahoma  City  where 
plaster  damage  was  dominant  (Ta¬ 
bles  F-4,  F-5,  F-6,  F-7) 

Glass 

67% 

66% 

40% 

31% 

Plaster 

19% 

15% 

36% 

52% 

Other 

14% 

19% 

24% 

17% 

In  commercial  buildings,  glass 
damage  predominated. 

93% 

90% 

96% 

82% 
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CBA  PBA  MBA  OBA 

In  single  and  suit! family  struc¬ 
tures  the  greatest  glass  damage 
occurred  to  panes  2  feet  to 
4  feet  in  minimum  dimension.  (Ta¬ 
bles  F-4,  F-5,  F-6,  F-7) 

Single  family  55%  65%  63%  72% 

Multifamily  70%  75%  50%  100% 

In  commercial  structures,  the 
greatest  glass  o^jnage  occurred  to 
panes  greater  than  4  feet  in  min¬ 
imum  dimension.  (Tables  F-4,  F-5, 

F-6,  F-7)  87%  82%  73%  83% 

On  the  average,  two  panes  were  dam¬ 
aged  in  each  single  family  home 
glass  incident.  (Tables  F-4,  F-5, 

F-6,  F-7)  2.0  2.3  2.0  1.7 
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